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LOWER PEND OREILLE RIVER MINES AND MILLS
PRELIMINARY ASSESSMENTS AND SITE INVESTIGATIONS REPORT
PEND OREILLE COUNTY, WASHINGTON

1. INTRODUCTION

The United States Environmental Protection Agency (EPA) has tasked Ecology and
Environment, Inc. (E & E) to provide technical support in investigating potential contaminant sources to
the lower reach of the Pend Oreille River. Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) activities included preliminary assessments (PAs) and site investigations (SIs)
for 21 mines/mills located near the lower reach of the Pend Oreille River in Pend Oreille County,
Washington. The PAs and SIs were conducted under the authority of CERCLA of 1980 as amended by
the Superfund Amendments and Reauthorization Act of 1986. Of the 21 mines and mills investigated,
those identified by The Confederated Tribes of the Colville Indian Reservation to the EPA for assessment
under CERCLA include the Pend Oreille Mine/Mill, Grandview Mine/Mill, Josephine Mine, Blue
Bucket Mine, Bella May Mine, West Contact Mine and Metaline Mine (Cawston 1999; Passmore 2000).
The remaining 16 mines visited were identified by EPA based on the mine/mill location relative to
tributaries to the Pend Oreille River and available information regarding volume of ore produced. A list
of the 21 mines and mills visited as part of this field event are presented in Table 1-1. The lower reach of
the Pend Oreille River is defined for this assessment as the segment of the river beginning at
approximately Metaline and ending at Boundary Dam near the International Border (Figure 1-1).

CERCLA PA and SI activities were conducted at 21 mine/mill facilities and tributaries (e.g.,
creeks and streams) near these facilities that empty into the lower reach (as defined above) of the Pend
Oreille River,

The PA and SI are phases in the site assessment process of determining whether a site is
releasing, or has the potential to release, hazardous substances, pollutants, or contaminants into the
environment and whether it requires further detailed investigations and/or response action that is
authorized by CERCLA. The assessment process does not include extensive or complete site

characterization, contaminant fate determination, or quantitative risk assessment.

IS TART-2vH 03000957 14 1-1




The objectives of the PAs and Sls are 1o:

. Identify potential contaminant sources to the lower reach of the Pend Oreille River;

. Determine whether the mine or mill is releasing, or has the potential to release hazardous
constituents into the environment;

. Document a threat or potential threat to public health or the environment pased by the
mine or mill;

. Assess the need for additional detailed Investigation and/or response action at the mine
or mill; and

. Determine the potential for placement of the mine or mill on the National Priorities List.

The PA and SI field activities were conducted through a combined effort involving Superfund
Technical Assessment and Response Team (START) -2 contractor firms, E & E and Fov F. Weston, Inc.
(Weston). E & E conducted sampling activities along the lower reach of the Pend Oreille River, a
number of its tributaries, and at 5 of the 21 mines/mills visited. Sampling was conducted at those
mines/mills where potential sources of contamination were identified and possible impacts to receptors
via the surface water migration pathway were observed. E & E activities were conducted under
START-2 contract No. 68-50-01-01 and Technical Direction Document (TDD) No. 01-02-0028. Weston
collected mine/mill-specific background samples as determined necessary by the EPA. Weston activities
were conducted under START-2 contract No. 68-S0-01-02 and TDD No. 01-02-0001-A.

Activities conducted as part of this assessment include reviewing existing mine/mill-specific
information, regional characteristics, collecting receptor information within the mine or mill's range of
nfluence, conducting mine/mill visits, executing the sampling plan, and producing this report.

In accordance with the sampling and quality assurance plan (SQAP), attempts were made to
conduct in-situ field screening of metals concentrations at potential contaminant sources using X-Ray
Fluorescence (XRF) equipment. Due to field conditions, the instruments exceeded operating
temperatures on several occasions, It was determined that the equipment was not able to function
properly in a high temperature environment and its use was discontinued. A memo presenting the results
of the limited XRF screening conducted is included in Appendix D.

Section 2 of this document includes a discussion of the area and regional characteristics, Section
3 provides a description of the PA and SI field activities conducted by the START-2 E & E and Weston
In coordination with Washington State Department of Ecology (Ecology), United States Bureau of Land
Management (BLLM), and the United States Forest Service (USFS) staff. Quality assurance/quality

LESTART-2W 08NS T14 1-2



control (QA/QC) eriteria are included in Section 4. Reporting criteria, reporting methods, and
background sample analytical results are discussed in Section 5. Mine and mill locations, descriptions,
and START-2 visits are discussed in Section 6. Section 7 provides a discussion of the potential sources,
surface water migration pathways, targets, and corresponding EPA Contract Laboratory Program (CLP)
and subcontracted laboratory sampling results. PA and SI findings and recommendations are
summarized in Section 8. Photographic documentation are provided in Appendix A. Global positioning
system (GPS) coordinates are provided in Appendix B. Copies of the START-2 logbooks are provided in
Appendix C. Data quality assurance review memorandums and analytical data forms are provided in
Appendix D. The data for the samples collected at Myers Dam and the Metaline Falls municipal water
intake are provided in Appendices E and F, respectivel y. The trip report prepared by Weston is provided
in Appendix G.
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2. BACKGROUND

2.1 REGIONAL CHARACTERISTICS AND DESCRIPTIONS

The lower reach of the Pend Oreille River (as defined in Section 1) is located in Pend Oreille
County, Washington. Pend Oreille County is located in the northeast corner of Washington State.
Bordered on the north by Canada, the east by Idaho, the south by Spokane County, and the west by
Stevens County. Pend Oreille County is roughly 66 miles long and 22 miles wide. Within the county,
the Pend Oreille River, the second largest river in Washington, flows north into Canada (Pend Oreille
County 2001).

The Clark-Fork/Pend Oreille Basin system flows from Montana as the Clark Fork River into
Lake Pend Oreille in Idaho (Figure 2-1). The Pend Oreille River, originating as the outflow from Lake
Pend Oreille, enters Washington flowing north through the northeast comer of the state into Canada,
where it drains to the Columbia River just above the International Border (Figures 2-1 and 2-2;
Ecology 1991). The Columbia River in Canada flows south into Washington State. The
Clark-Fork/Pend Oreille Watershed covers approximately 26,000 square miles in Montana, Idaho, and
Washington (USGS 2000).

"The area, as defined for this project, includes; 21 mine/mill facilities identified as potential
sources of contaminants, and tributaries (e.g., creeks and streams) near these facilities that empty into the

lower reach (as defined in Section 1) of the Pend Oreille River (Tables 1-1 and 2-1).

22 OWNERSHIP INFORMATION

The majority of lands in the upper reaches of the project area are federal lands managed by BLM
and the USFS. Privately held or leased lands are scattered throughout the project area. Livestock
grazing occurs on privately held lands and through grazing leases on publicly held lands.

Much of the river basin’s land within Pend Oreille County falls within the boundaries of the
Kaniksu and Colville national forests. Two-thirds of the northern and central parts of the county are
government owned; the southern portion of the study area is mostly privately owned. (EPA 1993)
Owners/contact persons for the mines/mills visited are included in Section 6. Owners of properties

associated with tributaries that were visited as part of this field event are identified in Tahble 2-1.

IESTART- 2401 0300095 714 2-1



23 REGIONAL OPERATIONS AND WASTE CHARACTERISTICS
231 Hist-uric Mining

The Metaline mining district surrounding the town of Metaline in Pend Oreille County is one of
the oldest in the state, predating statehood. Mining in the vicinity of the Pend Oreille River dates back to
1855 (Barlee 1932). Commercial development of the Metaline district can be traced to Lewis P. Larsen
and Jens Jensen. During 1904, they began prospecting the area around Metaline Falls and initiated
development of the Lehigh Cement Co. Plant and quarries. This was followed by the opening of several
lead-zinc mines. (Barles 1932)

The north and south ends of the county proved to contain some of the richest deposits of lead and
zinc in the Pacific Northwest. However, through the turn of the century, the Metaline area languished in
virtual isolation. Access was limited to steamers plying the Pend Oreille River from Newport to only as
far downstream as south Jone. In 1906, the channel at Box Canyon was dynamited making the river
navigable all the way downstream to Metaline Falls. This cleared the way for commercial drilling and
mining, which expanded rapidly through the 1930s. Large quantities of another mineral, limestone, was
discovered and comprised the backbone of the country's cement industry, at that time the largest in the
state. (Economic History 2001)

The lead-zinc ores of the Metaline district are of low grade and contain only minor amounts of
silver. The average grade of the 19.3 million tons of ore mined from 1906 to 1977 in the district was
1.14 percent lead and 2.25 percent zinc (Lasmanis 1995),

Historically, metal extraction and processing were relatively inefficient, yielding large volumes
of metal-rich tailings that were deposited in and near nearby streams (USGS 2000). Mine tailings in the
study area typically contain elevated levels of arsenic, cadmium, copper, lead, mercury, and zinc. These
tailings and mines continue to provide a source of metals to streams, lakes, and reservoirs as surface
water meanders through and erodes tailings deposits and transports these metals downstream or directly
to the Pend Oreille River. (USGS 2000)

In 1963, the Metaline mining district was the 12" largest lead and zinc producer in the Nation

(USDA 1992).



TRIBUTARY OWNERS

Table 2-1

LOWER PEND OREILLE RIVER MINES AND MILLS
PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS

[ Tributary

County

Owner

PEND OREILLE COUNTY. WASHINGTON

| Contact Information

Pewee Creek

Pend Oreille County, WA

Seattle City Light

[Harris Martin
seattle City Light
700 Fifth Avenue, Suite 3300
Seattle, WA 98104-5031
(206) 386-4577

Evereit Creek

Pend Oreille County, WA

Seattle City Light

Harris Martin

Seartle City Light

700 Fifth Avenue, Suite 3300
Seattle, WA 98104-5031
(206) 386-4577

ullivan Creek

Pend Oreille County, WA

Lafarge Corp.

David Carroll
Lafarge Carp.
12950 Worldgate Drive, Suite 500
Hemdon, VA

ILimr.: Creek

Pend Oreille County, WA

L1.5. Forest Service

LL.S. Forest Service
765 South Main
Colville, WA 99114
(309) 684-7000

Ledbetter Lake Creck

Pend Oreille County, WA

1.5., public land

Slate Creek

Pend Oreille County, WA

U.S. Forest Service

L5, Forest Service
765 South Main
Colville, WA 99114
(509) 684-7000

Pend Oreille County, WA

U.5., public land

|E’=aﬁ'cr Creek
ume Creek

Pend Oreille County, WA

Bureay of Land Management

Bureau of Land Management
1515 SW Fifth Avenue
Portland. OR 97201

(Linton creck

Pend Oreille County, WA

City of Metaline

Kelly Curtiss
Town of Metaling
P.O. Box 33

Memaline, WA 99152 |
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3. FIELD ACTIVITIES AND ANALYTICAL PROTOCOL

A SQAP for the Lower Pend Oreille River Mines and Mills PAs and SIs activities was developed
by the START-2 prior to performing the field sampling (E & E 2001a). The SQAP was based on
background information collected by E & E. The SQAP describes the sampling strategy, sampling
methodology, and analytical program to identify potential hazardous substance source areas and impacts
to potential targets. With few exceptions, field activities were conducted in accordance with the
approved SQAP. Deviations from the SQAP are described when applicable. Field activities were
conducted in coordination with BLM, USFS, and Ecology staff.

The field event was conducted from June 17 to 30, 2001. Sampling was conducted at 5 of the 21
mines/mills visited. Sampling was conducted at those mines/mills where potential sources of
contamination were identified and where possible impacts to receptors via the surface water migration
pathway were observed. Possible receptors of contamination that were identified were also sampled.

As described in the SQAP, potential contaminant sources include tailings piles/ponds, waste rock
piles, adits, and stained soil areas surrounding improperly stored or disposed drums and containers.
Potential receptors/targets may include wetland areas, fisheries, surface water intakes, sensitive
environments, etc. as defined in the EPA Harzard Ranking System (HRS); Final Rule. The contaminants
of concern are Target Analyte List (TAL) metals, pesticides/polychlorinated biphenyls
{pesticides/PCBs), and semivolatile organic compounds (§VOCs). Total organic carbon (TOC) data was
also collected.

A total of 48 soil/sediment samples and 16 surface water samples were collected and analyzed
under the EPA CLP for TAL metals. A portion, 34 sediment samples were also analyzed under the EPA
CLP for pesticides/PCBs. One sediment sample was analyzed for SVOCs. A total of 34 sediment
samples were submitted 1o a commercial laboratory for TOC analysis.

Sample types and the methods of collection are described below. A list of all samples collected
for laboratory analysis under the PA and SI activities are contained in Table 3-1 at the end of this section.
A discussion of sample results is contained in Sections 6 and 7. Photographic documentation of the PA

and SI field activities are contained in Appendix A.
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Information pertinent to Weston's related sampling activities involving the collection of

mine/mill-specific background samples is included in Appendix G.

31 SAMPLING METHODOLOGY

Sampling for surface soil, surface water, and sediment followed the standard operating
procedures contained in Appendix A of the SQAP (E & E 2001a). Grass, leaves and other vegetative
material, rocks and other debrs unsuitable for analysis were removed from soil samples before being
placed into the sampling containers. Surface soil and sediment samples were homogenized in dedicated
plastic bowls (except for pesticides/PCB analysis) prior to containerization in sample jars. Dedicated
plastic spoons and scoops were used to extract, homogenize, and place sample material into sample
containers (except for pesticides/PCB analysis). Dedicated steel bowls and steel spoons were used for
the collection and homogenization of pesticides/PCB samples.

Water samples were collected by hand-dipping a 1-liter poly bottle sample container into the
water at well-mixed locations within the stream, or by using an unused sample container as a scoop o
obtain water samples in areas of low flow. An aliquot of each sample was tested in the field for
temperature and pH. After preservation, pH was checked again to ensure that the appropriate pH level
had been achieved.

All samples were stored on ice in coolers continuously maintained under chain of custody.
Vehicles were locked if the sampling team had to walk out of visual range of the 4 x 4 vehicles. Sample
coolers from all teams were moved into a single occupied location (motel room) each evening to ensure

custody control and to re-ice as needed.

3.1.1 EPA CLP Surface Scil Samples
A total of 14 surface soil samples, including two background samples, were collected. Soil
samples were discrete grab samples collected from potential source and background areas. Surface soil

samples were collected from 0 to 6 inches below ground surface (bgs). Samples were analyzed for TAL

metals.

3.1.2 EPA CLP Sediment Samples
Sediment samples were collected as outlined in the text of the SQAP (E & E 2001a). Sediment
samples were collected from below the apparent water line from 0 to § inches below the sediment surface

in order from most downstream locations to most upstream locations. Samples were analyzed for TAL

IHESTART-DOOR000NST 14 3-2



metals, pesticides/PCBs, and TOC, MDSBO1SD was additionally analyzed for SVOCs due to its

location downstream of a wood treatment facility.

3.1.3 EPA CLP Surface Water Samples
Surface water samples were collected prior to collecting co-located sediment samples and from
the most downstream locations to the most upstream locations. Water samples were analyzed for TAL

meials,

3.2 ANALYTICAL PROTOCOLS

All samples collected were shipped off-site for chemical analysis, with the exception of field
measurement for pH. Analytical methods applied to E & E samples consisted of: EPA CLP TAL metals,
EPA CLP pesticides/PCBs, EPA CLP SVOCs, and EPA SW-846 TOC. These analyses were applied to
samples collected from suspected sources or targets in varying combinations based on the SQAP.
Laboratories performing the analyses were Sentinel, Inc., in Huntsville, Alabama (EPA CLP TAL
metals); Envirosystems Inc., in Columbia, Maryland (EPA CLP pesticides/PCBs and EPA CLP $VOCs);
and Analytical Services Center, E & E, Lancaster, New York (EPA SW-846 TOC). Analytical methods
applied to mine/mill-specific background samples collected by Weston are noted in Section 4.

33 GLOBAL POSITIONING SYSTEM

Trimble™ Pathfinder Professional XL GPS survey units and data loggers were used by the
START-2 to approximate the horizontal location coordinates of sample points. Except as noted for
specific sample locations, the units provided three dimensional differentially corrected sample
coordinates with = | meter accuracy, Due to the combination of the mountainous terrain and limited
salellite coverage over this area, the GPS units were often operating in no more than two dimensional
mode.

Sample coordinates were plotted onto a digitized map and then incorporated into Geographic
Information System databases to develop a station/sample location map. The START-2 was not able to
obtain accurate GPS coordinates at some locations due to mountainous terrain, These station locations
were estimated on the sample location map based on field observations. GPS coordinates by sample

point are provided in Appendix B. Weston GPS coordinates are found in Appendix G.

[:START-2U0 1 0E0MNETES 3-3




34 INVESTIGATION-DERIVED WASTE
Investigation-derived waste (IDW) generated during the sampling effort consisted of used
personal protective clothing and disposable sampling equipment. IDW was disposed of as non-hazardous

solid waste at a municipal landfill. No IDW generated by the START-2 remains in the project area.
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4. QUALITY ASSURANCE/QUALITY CONTROL

QA/QC data are necessary to determine precision and accuracy and to demonstrate the absence
of interferences and/or contamination of sampling equipment, glassware, and reagents. Specific QC
requirements for laboratory analyses are incorporated in the Contract Laboratory Program Statement of
Work for Organic Analyses (EPA 1999) and in the Contract Laboratory Program Statement of Work for
Inorganic Analyses (EPA 2000a). These QC requirements or equivalent requirements were followed for
analytical work on the Lower Pend Oreille River project. This section describes the QA/QC measures
taken and provides an evaluation of the usability of data presented in this report.

Some of the field work for this project was performed in conjunction with Weston. Unless
otherwise noted, QA/QC information applies to all samples collected for the project. All samples were
collected following the guidance of the SQAPs (E & E 2001a; Weston 2001) for the field activities.

E & E soil and water inorganic analyses were performed at Sentinel, Inc., Huntsville, Alabama, a CLP
laboratory, following the CLP Statement of Work for Inorganic Analyses (EPA 2000a). Weston soil and
water inorganic analyses were performed at Datachem Laboratories, Inc., Salt Lake City, Utah, and
Sentinel, Inc., Huntsville, Alabama, CLP laboratories, following the CLP Statement of Work for
Inorganic Analyses (EPA 2000a). E & E soil and water organic analyses were performed at
Envirosystems, Inc., Columbia, Maryland, a CLP laboratory, following the CLP Statement of Work for
Organic Analyses (EPA 1999), Weston soil organic analyses were performed by the Mitkem
Corporation, Warwick, Rhode Island, and Laucks Testing Laboratory, Seattle, Washington, CLP
laboratories, following the CLP Statement of Work for Organic Analyses (EPA 1999). E & E TOC
analyses were performed at the Ecology and Environment, Inc. Analytical Services Center, Lancaster,
Mew York, a START-2 subcontracted commercial laboratory, following the Lloyd Kahn Method.
Weston TOC analyses were performed by North Creek Analytical Laboratory, Inc., Bothell, Washington,
a subcontracted commercial laboratory, following modified EPA Method 9060.

All data from analyses performed by the CLP laboratories were reviewed and validated by EPA
and/or Environmental Services Assistance Team chemists. Data from the subcontracted commercial
laboratories were reviewed and validated by E & E and/or Weston chemists. Data qualifiers were

applied as necessary according to the following guidance:
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. EPA (1994a) Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review; and

EPA (1999) Contract Laboratory Program National Functional Guidelines for Organic
Data Review.

In the absence of other QC guidance, method-specific QC limits were also utilized o apply

qualifiers to the data, Copies of the data QA memoranda are included in Appendix D.

4.1 SATISFACTION OF DATA QUALITY OBJECTIVES
The following EPA (1994b) guidance document was used to establish data quality objectives

{DQOs) for this project:

’ Guidance for the Data Quality Objectives Process, EPA /600/R-96/055.

The EPA Task Monitor (TM) determined that definitive data without error and bias
determination would be used for the sampling and analyses conducted during the field activities. The
data quality achieved during the field work produced sufficient data that meet the data objectives stated
in the SQAPs (E & E 2001a; Weston 2001).

A detailed discussion of the project data quality objectives that were accomplished is presented

in the following sections.

4.2 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

QA samples (rinsate blanks and trip blanks) were not required for this project. Trip blank
samples are only required for volatile organic compound samples, which were not collected for this
praject. Rinsate blank samples are required for non-dedicated sampling equipment; all sampling
equipment for this project was dedicated, therefore rinsate blank samples were not collected. QC
samples included matrix spike/matrix spike duplicate (MS/MSD) samples for organic analyses or
MS/duplicate samples for inorganic analyses at a rate of one MS/MSD or one MS/duplicate per 20
samples per matrix, excluding QA samples; these (JC analyses are not applicable for QA samples.

Temperature blanks were included in each sample cooler to ensure that temperature requirements were
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met. Some of the Weston TOC samples were received at temperatures greater than that specified in the

method; no action was taken based on these discrepancies.

43  PROJECT-SPECIFIC DATA QUALITY OBJECTIVES

The laboratory data were reviewed to ensure that DQOs for the project were met. The following
describes the laboratories’ abilities to meet project DQOs for precision, accuracy, and completeness and
the field team’s ability to meet project DQOs for representativeness and comparability. The laboratories

and the field team were able to meet DQOs for the project.

4.3.1 Precision
Precision measures the reproducibility of the sampling and analytical methodology. Laboratory
and field precision is defined as the relative percent difference (RPD) between duplicate sample analyses.
The laboratory duplicate samples or MS/MSD samples measure the precision of the analytical method.
The RPD values were reviewed for all laboratory samples. Twenty five sample results
{approximately 1.2%) were qualified as estimated quantities (J) based on laboratory duplicate QC

outliers. The DQO for precision of 85% was met.

432 Accoracy

Accuracy measures the reproducibility of the sampling and analytical methodology. Laboratory
accuracy is defined as the surrogate spike percent recovery (% R) for each pesticides/PCBs analysis or
the MS % Rs for all analyses. The surrogate % R values were reviewed for all appropriate sample
analyses. No results were qualified based on surrogate QC outliers.

The MS % R values were reviewed for all MS/MSD analyses. Sixty results (approximately
2.8%) were qualified as estimated quantities (J or UJ) based spike QC outliers. Overall, the project
DQ0Os for accuracy of 85% was met.

4.33 Completeness

Data completeness is defined as the percentage of usable data (usable data divided by the total
possible data). All laboratory data were reviewed for data validation and usability. None of the data

were rejected, therefore the project DQOs for completeness of 90% was met.
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4.3.4 Representativeness

Data representativeness expresses the degree to which sample data accurately and precisely
represent a characteristic of a population, parameter variations at a sampling point, or environmental
condition. The number and selection of samples were determined in the field to account accurately for

site variations and sample matrices. The DQOs for representativeness of 85% was met.

4.3.5 Comparability
Comparability is a qualitative parameter expressing the confidence with which one data set can
be compared to another. Data produced for this study followed applicable field sampling techniques and

specific analytical methodology. The DQOs for comparability was met.

44 LABORATORY QUALITY ASSURANCE/QUALITY CONTROL PARAMETERS
The laboratory data also were reviewed for holding times and laboratory blank samples. These
QA/QC parameters are summarized below. In general, the QA/QC parameters were cnnsid&ed

acceptable.

44.1 Holding Times
All samples were analyzed within holding time limits, therefore no results were qualified based

on holding time QC outliers,

4.4.2 Laboratory Blanks

All laboratory blanks met the frequency criteria. The following contaminants of concern were

detected in the laboratory blanks:

. Pesticides: none;
. SVOCs: bis(2-ethylhexyl)phthalate; and
. TAL Inorganics: aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium,

chromium, copper, iron, lead, magnesium, manganese, potassium,
sodium, silver, selenium, thallinm, and zine.

Any associated sample resull less than five times the positive blank contamination (10 times for
common laboratory contaminants) were qualified as not detected (U). Associated sample results less
than five times the absolute value of negative inorganic blank contamination were qualified as estimated
guantities (J or UJ). A total of 126 inorganic results (approximately 5.9 %) were qualified as not
detected (U) or as estimated quantities (7 or UT) based on laboratory blank contamination. See Appendix

D for results that were qualified based on blank eontamination.
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5. ANALYTICAL RESULTS REPORTING AND BACKGROUND SAMPLES

This section describes the reporting criteria and reporting methods applied to EPA CLP
analytical results presented in Sections 6 and 7 of this report. A discussion of background sample
locations and results also is provided. A list of all samples collected for laboratory analysis is presented
in Table 3-1.

5.1 ANALYTICAL RESULTS EVALUATION CRITERIA

Analytical results presented in the summary tables in Sections 6 and 7 show all analytes detected
above laboratory detection limits in bold type. Analytical results indicating significant concentrations of
contaminants in source samples (Section 6) with respect to background concentrations are shown
underlined and in bold type. Similarly, analytical results indicating elevated concentrations of
contaminants in target samples (Section 7) with respect to background concentrations also are underlined
and in bold type. For the purposes of this investigation, significant/elevated concentrations are defined,
using Table 2-3 of the EPA HES model criteria for observed release (significant or elevated

concentrations) as follows.

. Equal to or greater than the sample’s contract required quantitation limit/contract required
detection limit (CRQL/CRDL) or the sample quantitation limit (SQL) when a non-CLP
laboratory was used; and

. Equal to or greater than the background sample's CRQL/CRDL or SQL when the
background concentration is below detection limits; or

. At least three times greater than the background concentration when the
background concentration equals or exceeds the detection limit.

The analytical summary tables present all detected analytes, but only those detected analytes at
potential sources or in targets meeting the significant/elevated concentration criteria are discussed in the
report text. All detected concentrations are discussed for background samples, including those
concentrations which were qualified as estimated because they were detected below the SQL (IB).
Because both tailings and waste rock are unique soil waste matrices placed on surface soil, analytical
results of the tailings and waste rock samples collected were compared to the results for background

surface soil. The background surface soil samples consisted of native soil.
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For analytical results qualified as estimated, the sample concentration was adjusted as described
in Using Qualified Data to Document an Observed Release and Observed Contamination (EPA 1996)
before determination of whether the concentration was significant/elevated. Analytical results are
qualified as estimated (flagged “1") when the analyte is positively identified as either present or absent
and based on the quality control data provided by the laboratory. The associated numerical value is the
approximate concentration of the analyte in the sample. Additional qualifiers were applied when
necessary to indicate potential bias of estimated quantities including low, unknown, high, or the result

was estimated because it was below the sample quantitation limit:

. E= The detected concentration is below the method reporting limit/CRDL, but is
above the instrument detection limit;

. H= The numerical result is likely biased high, above the actual concentration:

. = ‘The numerical result is likely biased low, below the actual concentration;

. = The bias of the numerical value is unknown; and

. Q= The detected concentration is below the method reporting limit/CRQL, but is
above the method detection limit.

The tables in Section 6 and 7 provide adjusted concentrations (AC) in parenthesis when the
adjusted result is elevated with respect to background. For comparison purposes, the CRQUCRIJL is
provided in parenthesis for background results that are qualified because they are below the
CRQL/CRDL when the analyte is present in target samples at elevated concentrations. When samples
were diluted for reanalysis at a laboratory, the dilution results were considered for evaluation and are
provided in the tables. For target locations, only those analytes that also were detected in a source at the
mine/mill were evaluated to determine whether their concentrations were elevated. All hazardous
substances detected using EPA CLP results at target locations and meeting evaluation criteria can be used

to document an observed release from the source at the mines/mills to the target.

5.1.1 Sample Results Reporting

When a given analyte was detected at significant/elevated concentrations in four or more
samples, the number of samples and the concentration ranges are reported. When an analyte was
detected at significant/elevated concentrations in three or fewer samples, the concentration of the analyte
in each sample is reported. Analytical results summary tables in each section list detected analytes and

concentrations.
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Based on EPA Region 10 policy, evaluation of the common earth crust elements aluminum,
calcium, iron, magnesium, potassium, and sodium generally is employed only in water mass tracing,
which is beyond the scope of this report. For this reason, these elements and results will not be discussed

in this report, but are presented in the analytical summary tables.

52  BACKGROUND SAMPLES

Background samples were collected for each of the naturally occurring medium from which
samples were collected. Those media are surface soil, surface water, and sediment. Background samples
were collected for comparison to downstream sample results as defined in Section 5.1. Results for the
appropriate background sample(s) appear as the first column(s) in the analytical results summary tables

in Sections 6 and 7 for comparison against source or target results,

5.2.1 Background Surface Soil
5.2.1.1 Sample Locations

Two upgradient background locations (BK0O25S and BK03SS) were sampled within the project
area. Sample locations are listed in Table 3-1. BK02SS was located north of the Circle Motel in
Metaline Falls and was upgradient of any mining activity and reflects background concentrations for
surface soil samples collected at mines/mills located on the east side of the Pend Oreille River in the
project area (Figure 7-1). BK03SS was located approximately 650 feet northwest from the adit/shaft at
the Oriole Mine and upgradient of any mining activity and reflects background concentrations for surface
soil samples collected at mines/mills located on the west side of the Pend Oreille River in the project area
(Figures 6-4 and 7-1).

The surface soil samples were collected from 0 to 6 inches bgs. The matrix of the samples
appeared similar to that of the native soil observed at the mines/mills.

Ta determine if analyte concentrations are significant/elevated, source/target sample data were
compared to the highest background concentrations for each analyte.

In this report, background concentrations of TAL metals (pesticides/PCBs, TOC, and SVOCs
where applicable) will be compared to source and target sample concentrations, as described in sections

6 and 7, which have been analyzed by the same method (i.e., CLP).

5.2.1.2 Sample Results

Nine TAL metals were detected, ranging from a concentration of 3.5 milligrams per kilogram

(mg/kg) arsenic to 989 mg/kg manganese in sample BK02SS (Table 6-7). Nine TAL metals were
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detected, ranging from a concentration of 6.7 mg/kg arsenic to 4,050 mg/kg manganese in sample

BKO35S (Table 6-7).

5.2.2 Background Surface Water
5.2.2.1 Sample Locations

Two upgradient background locations (TCBK0O1SW and POBKO1SW) were sampled within the
project area. Sample locations are listed in Table 3-1. TCBKO1SW was located on Threemile Creek
upgradient of any mining activity and reflects background concentrations for Creek 1 sampled at the
Pend Oreille Mine/Mill (Figure 6-12).

POBKO1SW was located on the Pend Oreille River upgradient of the Josephine Mine,
Grandview Mine/Mill, and Pend Oreille Mine/Mill and reflects background concentrations for the Pend
Oreille River, Josephine Mine, Grandview Mine/Mill, and Pend Oreille Mine/Mill (Fi gure 6-12),

To determine if analyte concentrations are significant/elevated, source/target sample data were

compared to the background concentrations for each analyte.

5.2.2.2 Sample Results
No TAL metals were detected in TCBKO1SW (Table 7-3). No TAL metals were detected in

POBKO1SW (Tables 6-3, 6-5, and 6-8).

5.2.3 Background Sediment

5.2.3.1 Sample Locations
Six upgradient background locations (PRBKO015D, PRBK02SD, PREK(035D, TCBK015D,

POBKO1SD, and US004SD) were sampled within the project area. Sample locations are listed in
Table 3-1.

TCBKO1SD was located on Threemile Creek upgradient of mining activity and reflects
background concentrations for Creek 1 sampled at the Pend Oreille Mine/Mill (Figure 6-12). The sample
location was co-located with TCBKO1SW.

POBKOISD was located on the Pend Oreille River upgradient of the Josephine Mine, Grandview
Mine/Mill, and Pend Oreille Mine/Mill and reflects background concentrations for the Pend Oreille
River, Josephine Mine, Grandview Mine/Mill, and Pend Oreille Mine/Mill (Figure 6-12), The sample
location was co-located with POBEKO1SW,

US004 was located on Linton Creek upgradient of the Oriole Mine and reflects background

concentrations for Oriole and Blue Bucket mines (Figure 7-1).
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To determine if analyte concentrations are significant/elevated, source/target sample data were

compared to the background concentrations for each analyte.

5.2.3.2 Sample Results

Six TAL metals were detected, ranging from a concentration of 5.7 mg/kg chromium to
211 mg/kg manganese in sample TCBK01SD (Table 7-4). Nine TAL metals were delected, ranging from
a concentration of 16.3 mg/kg arsenic to 921 mg/kg manganese in sample POBKO1SD (Tables 6-4, 6-6,
and 6-9), Eight TAL metals were detected, ranging from a concentration of 2.6 mg/kg arsenic to

699 mg/kg manganese in sample US004SD (Tables 6-1 and 6-2).
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6. MINES AND MILLS, LOCATIONS/DESCRIPTIONS, START-2 VISITS

This section identifies the mines and mills visited by EPA and the START-2 personnel as part of
this field event. The mines/mills are presented in order of location relative to the Pend Oreille River and
its tributaries, beginning with those mines/mills located in Metaline, continuing downstream along the
river to Boundary Dam near the International Border. Mine/mill location, historical information,
description, and ownership information are presented for each mine/mill. This section also presents field
observations for the START-2 contractor and/or EPA personnel during the visits, For the five mines and
mills where sampling was conducted, analytical results are presented in this section (Figures 6-1
through 6-12).

6.1 STERLING MINE
6.1.1 Mine Location

Latitude: 48° 50° 10.32"N

Longitude: 117° 23 29.04"W

Legal Description: EYz Section 32, Township 39N, Range 43E
CERCLIS ID: WANO001002331

County; Pend Oreille

Contact: Bureau of Land Management

1103 North Fancher Road
Spokane, Washington 99212-1275
(509) 536-1221

Bob Boeh

Shoshone Tree Farms/Riley Creek Lumber
69 Riley Creek Park Drive

Laclede, Idaho 83841

(208) 263-7574

6.1.2 Historical Information
The Sterling Mine is a former lead, zinc, and silver mine located in the Metaline mining district
(Derkey 1990). The mine is reported to have produced in 1918 and 1926 (Derkey 1990). Historical

ownership from the time of patent to the present is unknown.

10:START-20108000NS T 14 -1




6.1.3 Mine Description/Features
The Sterling Mine is located approximately 100 to 200 yards south of the Metaline Mine, along
an unnamed tributary, approximately 150 feet west of the Pend Oreille River. The mine is located in the

Yellowhead horizon (Derkey 1990). Mineralization occurs in the Metaline Formation (Derkey 1990).

6.1.4 START-2 Mine Visit

On June 26, 2001, the START-2 visited the Sterling Mine and conducted a visual inspection of
the property and surrounding area (Appendix C; Team 2, Pages 17 and 18). The mine area consisted of a
shaft measuring approximately 30 feet by 60 feet by 25 feet deep (Appendix A: Photo 11-16), wood
debris, and a partial conerete foundation (Appendix A; Photo 11-17). The START-2 observed a creek
flowing an estimated 60 to 80 gallons per minute (gpm) approximately 100 feet south of the niine area.
The mine is approximately 150 feet west of the Pend Oreille River. The mine area is in a low point
geographically; potential overland drainage routes flow to the southeast, No residents were observed on
the property. No potential sources of contamination or potential receptors were observed on the

property. Therefore, based on EPA TM guidance, no samples were collected.

6.2 METALINE MINE
6.2.1 Mine Location

Latitude: 48° 50" 32.64"W

Longitude: 117° 23' 24.00"N

Legal Description: NE!4 Section 32, Township 39N, Range 43E
CERCLIS ID: WANOOID02328

County: Pend Oreille

Contact: Bob Boeh

Shoshone Tree Tarms/Riley Creek Lumber
69 Riley Creek Park Drive

PO Box 220

Laclede, Idaho 83841

(208) 263-7574

6.2.2 Historical Information

The Metaline Mine is a former lead, zinc, and silver mine located in the Metaline mining district
(Derkey 1990). The Metaline Mine was the name given to an adit for mining the combined ore bodies of
the Bella May, Blue Bucket, and West Contact deposits (Derkey 1990). The mine is reported to have
produced 410,724 tons of ore valued at $2,573,294 from 1938 to 1947 (Derkey 1990). The mine came
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under the ownership of Pend Oreille Properties in 1949 (Battien 1998). Additional historical ownership

information from the time reported to the present is unknown.

6.2.3 Mine Description/Features

The Metaline Mine is located six miles from Metaline Falls (Battien 1998), Mineralization is in
the dolomitic limestone and is in the Josephine horizon of the Metaline Formation (Derkey 1990). Ore at
the various properties of the Metaline Mine occurs in the upper part of the Metaline Formation, within

approximately 200 feet of its contact with the Ledbetter Slate (Derkey 1990).

6.24 START-2 Mine Visit

On June 26, 2001, the START-2 visited the Metaline Mine and conducted a visual inspection of
the property and surrounding area (Appendix C; Team 2, Page 17). The mine area consisted of two
shafts and two waste rock piles. The upper shaft measured 4 feet by 6 feet with unknown depth
(Appendix A; Photos 11-13 through 11-15). The lower shaft, located approximately 50 feet
downgradient from the upper shaft, measured 6 feet by 6 feet, and appears to connect with the upper
shaft approximately 3 feet bgs (Appendix A; Photo 11-13). The upper waste rock pile measured 10 feet
by 15 feet by 5 feet deep. The lower waste rock pile measured 50 feet by 15 feet by 5 feet deep
(Appendix A; Photo 11-14). The START-2 did not observe an overland drainage route from the waste
rock piles to the Pend Oreille River, No residents or potential receptors were observed on the property.

Therefore, based on EPA TM guidance, no samples were collected,

6.3 BLUE BUCKET MINE
6.3.1 Mine Location

Latitude: 48° 50" 37.68"N

Longitude: 117° 23 53.52"W

Legal Description: N4 Section 32, Township 39N, Range 43E
CERCLIS 1D: WANOOLI002319

County: Pend Oreille

Contact: Bob Boeh

Shoshone Tree Farms/Riley Creek Lumber
69 Riley Creek Park Drive

P.O. Box 220

Laclede, ldaho 83841

(208) 263-7574
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6.3.2 Historical Information

The Blue Bucket Mine is a former zinc, lead, and silver mine located in the Metaline mining
district (Derkey 1990). The Blue Bucket Mine was the name given to an adit used to access the
combined ore bodies of the Metaline, Bella May, and West Contact (Derkey 1990). The mine is reported
to have produced in 1906, 1907, 1916 to 1918, 1922 to 1926, and 1937 to 1950 (Derkey 1990). Total
production was 175,000 tons by 1942, with production at a rate of 200 tons/day (Derkey 1990). The total
ore produced between 1937 and 1943 was 56,131 tons (Derkey 1990). Ownership history from the time

of patent to the present is unknown.

6.3.3 Mine Description/Features

The Blue Bucket Mine is accessed from an unmarked forest service road. Ore bodies of various
sizes tend to lie along bedding zones, probably within the upper 350 feet of the Metaline Formation, and
contain sphalerite and galena associated with silicified dolomite and calcite (Derkey 1990). Ore at the
Blue Bucket and adjacent mines occurs within the upper 350 feet of the Metaline Formation

(Derkey 1990).

6.3.4 START-2 Mine Visit

On June 26, 2001, the START-2 visited the Blue Bucket Mine and conducted a visual inspection
of the property and surrounding area (Figure 6-1; Appendix C; Team 2, Pages 19 and 20). The mine area
consisted of a shaft measuring 15 feet by 15 feet with unknown depth (Appendix A; Photos 12-1 through
12-3). There could be potential flow from the shaft to the unnamed creek (probable point of entry
[PPE] 2). Below the unmarked forest service road a culvert (PPE 1) leads to an unnamed creek which
flows through the mine shaft area and past a waste rock pile for approximately 80 feet. There could be
potential overland flow from the waste rock pile to the unnamed creek (PPE 3). The START-2 estimated
the flow of the creek to be 20 gpm. The culvert appeared to be galvanized metal. At the time of the visit,
there was minimal (approximately 1 gpm) flow from the culvert. The waste rock pile measured 60 feet

long by 50 feet wide by 13 feet deep. The START-2 did not observe any areas of obvious staining at the

Hine aread.

6.3.5 Sampling Locations
Two co-located surface water and sediment samples were collected at the mine (Figure 6-2).
Samples BBPPO1SW and BBPPO1SD were collected downgradient of the waste rock pile in an observed

overland drainage area (PPE 3). The sediments at this sample location were sandy and multi-colored.
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Samples BBPPO2SW and BBPP0O2SD were collected near the culvert and south of the mine shaft

(PPE 1). The sediments at this sample location were gray, dark brown and fine grained.

6.3.6  Analytical Results
6.3.6.1 Surface Water Sample Results

Analytes detected in BBPPO1SW include calcium (84,400 micrograms per liter [ig/L]) and
magnesium (15,600 pg/L). Analytes detected in BBPPO2SW include calcium (84,800 pg/L), iron
(125 pg/L), and magnesium (14,500 pg/l.). As discussed in Section 5.1.1, the results of these common

earth crust elements will not be discussed in this report.

6.3.6.2 Sediment Sample Resulls

Sample results are summarized in Table 6-1. Cadmium was detected at significant
concentrations in BBPPO1SD (1.7 mg/kg) and BBPPO2SD (2.8 mg/kg). Lead was detected at significant
concentrations in BBPPO1SD (59.9 mg/kg) and BBPPO2SD (72.5 mg/kg). Zinc was detected at a
significant adjusted concentrations in BBPPOISD (219 mg/kg) and BBPP02SD (373 mg/kg).

6.4 BELLA MAY MINE
6.4.1 Mine Location

Latitude: 487 50" 53.16"N

Longitude: 117° 24" 16.20"W

Legal Description: SW4 Section 29, Township 39N, Range 43E
CERCLIS ID: WANDD1002318

County: Pend Oreille

Contact: Bureau of Land Management

1103 North Fancher Road
Spokane, Washington 99212-1275
(509) 536-1221

Bob Boeh

Shoshone Tree Farms/Riley Creek Lumber
69 Riley Creck Park Drive

P.O. Box 220

Laclede, Idaho 83841

(208) 263-7574
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6.4.2 Historical Information

The Bella May Mine is a former zinc, lead, silver, and cadmium mine located in the Metaline
mining district (Derkey 1990). The Bella May Mine was the name given to an adit used to access the
combined ore bodies of the Blue Bucket, West Contact, and Metaline deposits (Derkey 1990). The mine
was reported to have produced 208,678 tons of ore between 1937 to 1943 (Derkey 1990). From 1923 to
1924, over 250 tons of practically pure galena made up the shipment put together by the then owners,
Oscar DeCamp and Associates (Battien 1998). Further ownership history from the time reported to the

present is unknown.

6.4.3 Mine Description/Features

One adit at the mine was 6,400 feet long and there were a reported 12,000 feet of underground
workings by 1956 (Battien 1998). At least two ore bodies were found in hydrothermally altered Metaline
Farmation about 150 feet below the Ledbetter Slate - Metaline Formation contact (Derkey 1990). Ore at
the Bella May and adjacent mines occurs near the upper contact of the Metaline Formation, within about

300 fect of the contact with the Ledbetter Slate (Derkey 1990).

644 START-2 Mine Visit

On June 26, 2001, the START-2 visited the Bella May Mine and conducted a visual inspection of
the property and surrounding area (Appendix C; Team 2, Pages 20 and 21). The mine area consisted of
an upper adit measuring 6 feet by 6 feet by 30 feet deep; a lower adit measuring 5 feet by 6 feet by 50
feet deep; and a shaft measuring 5 feet by 5 feet by 30 feet deep (Appendix A; Photos 12-7 through
12-9). A waste rock pile measuring 100 feet by 50 feet by 5 feet deep was observed. The waste rock pile
is adjacent to the lower adit and extends in a triangular shape to the south for approximately 100 fest
(Appendix A; Photo 12-10). The START-2 did not observe any surface water features in the area and
any overland drainage routes appear to end at the mine access road. No residents or potential receptors

were observed on the property. Therefore, based on EPA TM guidance, no samples were collected.

6.5 DIAMOND R. MINE
6.5.1 Mine Location

Latitude: 48° 51' 12.60"N
Longitude: 117°25'19.20"W
Legal Description: Mear center, Section 30, Township 39N, Range 43E
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CERCLIS ID: WANQD1002320
County: Pend Oreille

Contact: Bob Boch
Shoshone Tree Farms/Riley Creek Lumber
69 Riley Creek Park Drive
P.0. Box 220
Laclede, Idaho 83841
(208) 263-7574

6.5.2 Historical Information

The Diamond R. Mine is a former lead and zinc mine located in the Metaline mining district
(Derkey 1990). It is reported that one carload of ore was shipped in 1918 (Battien 1998: Derkey 1990).
In 1932 the mine came under the ownership of the Metaline Mining and Leasing Company

(Battien 1998). Further ownership history from the time reported to the present is unknown.

6.5.3 Mine Description/Features

Mineralization at the mine occurs as small irregular streaks of galena in brecciated dolomitic
limestone (Derkey 1990). Mineralization occurs at the Josephine horizon, 35 to 150 feet below contact
of the Metaline Formation with the overlying Ledbetter Slate (Derkey 1990).

6.5.4 START-2 Mine Visit

On June 26, 2001, the START-2 visited the Diamond R. Mine and conducted a visual inspection
of the property and surrounding area (Appendix C; Team 2, Page 19). The mine area includes a partially
collapsed shaft and two waste rock piles (Appendix A; Photos 11-20 through 11-24). The shaft measured
approximately 60 feet by 10 feet wide by 15 feet deep. The upper waste rock pile measured
approximately 10 feet by 8 feet by 2 feet deep. The lower waste rock pile is covered with vegetation and
measured approximately 40 feet by 30 feet by 10 feet deep. The START-2 team located another mine
area approximately 500 feet to the east of the mine. It was unclear at the time of the visit if the two areas
were related. The START-2 assumes that the adjacent area is a portion of the Diamond R. Mine. The
adjacent area consisted of three waste rock piles. The upper waste rock pile measured 5 feet by 5 feet by
2 feet deep. The middle waste rock pile measured 50 feet by 20 feet by 10 feet deep. The lower waste
rock pile measured 60 feet by 40 feet by 10 feet deep. The START-2 did not observe any surface water
features at the mine area. No residents or potential receptors were observed on the property. Therefore,

based on EPA TM guidance, no samples were collected.
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6.6 LEHIGH NO. 1 MINE
6.6.1 Mine Location

Latitude: 48° 51'2.52"N

Longitude: 1177 24 14.09"W

Legal Description: NEY NE% Section 29, Township 39N, Range 43E
CERCLIS ID: WANCO01002325

County: Pend Oreille

Contact; Bob Boeh

Shoshone Tree Farms/Riley Creek Lumber
69 Riley Creek Park Drive

Laclede, Idaho 83841

(208) 263-7574

6.6.2 Historical Information

The Lehigh No. | Mine is a former iron and lead mine located in the Metaline rining district
(Derkey 1990). It is reported that the mine produced 800 tons of ore prior to 1941 (Derkey 1990).
Historical ownership information for the Lehigh No. 1 Mine from the time of palent to the present is

unknown.

6.6.3 Mine Description/Features
Mississippi Valley-type deposits are found in lower Paleozoic miogeoclinal rocks. Ore control
included oxidation of pyrite bodies. The iron oxide was used in the manufacture of cement requiring a

low amount of sulfide and aluminum-bearing clays. (Derkey 1990)

6.6.4 START-2 Mine Visit

On June 26, 2001 the START-2 visited the Lehigh No. 1 Mine and conducted a visual inspection
of the property and surrounding area (Appendix C; Team 2, Page 21). The mine area consisted of two
shafts; the horizontal shaft (shaft I-connects with the Bella May Mine) measured approximately 13 feet
by 15 feet by 100 feet deep and the nearby vertical shaft measured approximately 5 feet by 5 feet by 30
feet deep (Appendix A; Photos 12-11 through 12-15). A waste rock pile located downgradient from both
shafts measured approximately 100 feet by 67 feet by 5 feet deep. The START-2 did not ohserve any
surface water features at the mine including overland drainage routes. No residents or potential receplors

were observed on the property. Therefore, based on EPA TM guidance, no samples were collected.
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6.7 WEST CONTACT MINE
6.7.1 Mine Location

Latitude: 48° 51' 7.92"N

Longitude: 117°24' 56.88"W

Legal Description: EY% Section 30, Township 39N, Range 43E
CERCLIS ID: WAN001002332

County: Pend Oreille

Contact: Bob Boeh

Shoshone Tree Farms/Riley Creek Lumber
69 Riley Creek Park Drive

Laclede, Idaho 83841

(208) 263-7574

6.7.2 Historical Information

The West Contact Mine is a former zinc, lead, and silver mine located in the Metaline mining
district (Derkey 1990). The West Contact was the name given to an adit that was used to access the
combined ore bodies of the Bella May, Blue Bucket, and Metaline deposits (Derkey 1990). The
production of this mine is reported along with that of the Metaline Mine (Derkey 1990). Historical

ownership information for the West Contact Mine from the time of patent to the present is unknown.

6.7.3 Mine Description/Features

Ore bodies lie along bedding zones near the upper contact with the Metaline Formation (Derkey
1990). Mineralization consists of sphalerite and galena associated with silicified dolomite and calcite
(Derkey 1990), Ore at the West Contact and Bella May and Blue Bucket mines occurs near the contact

of the Metaline Formation with the overlying Ledbetter Slate (Derkey 1990).

6.7.4 START-2 Mine Visit

On June 26, 2001, the START-2 visited the West Contact Mine and conducted a visual
inspection of the property and surrounding area (Appendix C; Team 2, Page 18). The mine area
consisted of a shaft measuring 10 feet by 10 feet with unknown depth (Appendix A; Photos 11-18 and
11-19). The START-2 did not observe any surface water features at the mine including overland
drainage routes. No additional sources of contamination such as waste rock or tailings were observed.
No residents or potential receptors were identified on the property. Therefore, based on EPA TM

guidance, no samples were collected.
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0.8 LEHIGH NO. 2 MINE
0.8.1 Mine Location

Latitude: 48° 51' 31.68"N

Longitude: 1177 24' 52.20"W

Legal Description: W2 Section 30, Township 39N, Range 43E

CERCLIS ID: WANO001002326

County: Pend Oreille

Contact: Baob Boeh
Shoshone Tree Farms/Riley Creek Lumber
69 Riley Creek Park Drive

Laclede, Idaho 83841
(208) 263-7574

6.8.2 Historical Information
The Lehigh No. 2 Mine is a former iron mine located in the Metaline mining district (Derkey
1990). Itis reported that the mine produced in 1936 (Derkey 1990). Historical ownership information

for the Lehigh No. 2 Mine from the time of patent to the present is unknown.

6.8.3 Mine Description/Features
Mississippi Valley-type deposits are found in lower Paleozoic miogeoclinal rocks. Ore control
included oxidation of pyrite bodies. The iron oxide was used in the manufacture of cement requiring a

low amount of sulfide and aluminum-bearing clays. (Derkey 1990)

6.8.4 START-2 Mine Visit

On June 26, 2001, the START-2 visited the Lehigh No. 2 Mine and conducted a visual inspection
of the property and surrounding area (Appendix C; Team 2, Page 23). The mine area consisted of a
horizontal shaft that measured approximately 5 feet by 5 feet by 20 feet deep (Appendix A; Photos 13-3
through 13-5). The waste rock pile associated with this mine is mixed with the Lehigh No. 1 waste rock
pile and measured approximately 100 feet by 67 feet by 5 feet deep. The START-2 did not observe any
surface water features at the mine including overland drainage routes. No residents or potential receptors

were observed on the property. Therefore, based on EPA TM guidance, no samples were collected.
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0.9 ORIOLE MINE
6.9.1 Mine Location

Latitude: 48% 51' 36.72"N
Longitude: 117724" 46.44"W
Legal Description: SE corner, Section 19, Township 39N, Range 43E
CERCLIS ID: WANDO1002330
County: Pend Oreille
Contact: United States Forest Service
765 South Main

Colville, Washington 99114
(509) 684-7000

6.9.2 Historical Information

The Oriole Mine is a former zinc, lead, silver, copper, and gold mine located in the Metaline
mining district (Derkey 1990). The mine is reported to have produced in 1911, 1912, 1925, 1926, (total
of 2,000 tons by 1942}, and in 1953 (Derkey 1990). Smelter returns on a carload of handpicked ore were
42.1 ounces/ton silver, 21.9% zinc, 15.3% lead, and 1.12% copper (Derkey 1990). Historical ownership

information for the Oricle Mine from the time of patent to the present is unknown.

6.9.3 Mine Description/Features

The Oriole Mine is accessed by the Oriole Road; a dirt road approximately 2 miles south of the
town of Metaline. Ore is localized in a northwest-trending gouge-breccia seam (Derkey 1990). Ore
bodies are a series of elongated-down-dip lenses along the fault plane; they are connected by narrow
quartz stringers (Derkey 1990), Mineralization occurs in the Proterozoic Monk Formation of the

Windermere Group (Derkey 1990).

6.94 START-2 Mine Visit
On June 27, 2001, the START-2 visited the Oriole Mine and conducted a visual inspection of the

property and surrounding area (Figure 6-3; Appendix C; Team 2, Pages 23 and 24). The mine consisted
of an upper adit which has been gated approximately 135 feet from the opening (Appendix A; Photos

12-16 through 12-23, 13-2, and 13-10). Five waste rock piles were present. The largest waste rock pile
measured 25 feet long by 15 feet wide by 4 feet deep. A spring begins 20 feet from the adit (PPE 1) and

flows approximately 75 feet where it reaches the waste rock pile (PPE 2) and continues into a muddy
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area with no outflow. PPE 3 is a potential overland flow from the muddy area to Linton Creek. The
START-2 estimated spring flow at 32 gpm. The northern portion of the mine consisted of a waste rock

pile covered with soil. The covered waste rock pile measured 35 feet by 55 feet by 2 feet deep.

6.9.5 Sample Locations

A co-located surface water and sediment sample (ORSPO1SW and ORSPO1SD) was collected
approximately 13 feet downstream from where the spring flows to the surface. Another sediment sample
(ORSPO2SD) was collected below the covered waste rock pile in the northern portion of the mine.

Sample locations are depicted in Figure 6-4.

6.9.6  Analytical Results
6.9.6.1 Surface Water Sample Resulis

Zinc was detected at a significant concentration in ORSPO1SW (102 pgf/L). For purposes of this
report, concentrations of substances detected in ORSPO1SW are being compared to concentrations of
these substances detected in POBKO1SW. Zinc was detected at an estimated concentration in
POBKOLSW (2.8 pg/L). Other substances detected in ORSPO1SW include calcium (18,900 pg/L) and
magnesium (9,530 pg/l). As discussed in Section 5.1.1, the results of these common earth crust

elements will not be discussed in this report.

6.9.6.2 Sediment Sample Results

Sample results are summarized in Table 6-2. Arsenic was detected at a significant concentration
in ORSPO2SD (13.8 mg/kg). Barium was detected at a si gnificant concentration in ORSP025D
(234 mg/kg). Cadmium was detected at significant concentrations in ORSPO1SD (8.5 mg/kg) and
ORSPO2SD (27 mg/kg). Copper was detected at a significant estimated low concentration in ORSPOZSD
(71.7 mg/kg). Lead was detected at significant concentrations in ORSPO1SD (301 mg/kg) and
ORSPO2SD (714 mg/kg). Manganese was detected at significant concentrations in ORSP0O1SD
(4,210 mg/kg) and ORSP0O2SD (2,230 mg/kg). Silver was detected at significant concentrations in
ORSPO1SD (208 mg/kg) and ORSPO2SD (5.6 mg/kg). Zinc was detected at significant concentrations in
ORSPOISD (784 mg/kg) and ORSPOZSD (5,740 mg/kg).
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6.10  JOSEPHINE MINE
6.10.1 Mine Location

Latitude: 487 32" 48.00"N
Longitude; 117° 22" 15.96"W
Legal Description: NY:SEY Section 16, Township 39N, Range 43E
CERCLIS ID: WANODIDD2322
County: Pend Oreille
Contact: David Godlewski
Teck Cominco American Inc.
15918 East Euclid Avenue

Spokane, Washington 99216-1816
(309) 892-2584

6.10.2 Historical Information

The Josephine Mine is a former zinc, lead, silver, and cadmium mine located in the Metaline
mining district (Derkey 1990). Reported alternative names for the Josephine Mine include Clark Mine
and Hortense Mine (Derkey 1990). The mine is reported to have produced 40,000 tons of ore valued at
$275,000 prior to 1919, 243,000 tons between 1920 and 1935, and from 1936 through 1955
(Derkey 1990). Production was 187,000 tons in 1948 and 273,520 tons in 1951 (Derkey 1990).
Historical ownership information for the Josephine Mine from the time of patent to the present is
unknown. Currently, Teck Cominco American Inc. maintains a prospecting lease for the Josephine Mine

property through 2005 (Godlewski 2001).

6.10.3 Mine Description/Features

The Josephine Mine is part of the mining properties of Pend Oreille Mines, and information is
sometimes combined for these two deposits (Derkey 1990). The portal for the Pend Oreille Mine/Mill is
located on the east side of the Pend Oreille River and for the Josephine Mine on the west side of the river
(Derkey 1990). Ore occurs as irregular bodies of sphalerite and galena in a zone 35 to 150 feet below the
upper contact of the Metaline Formation (Derkey 1990). Ore minerals (sphalerite is generally dominant)
are most commonly in brecciated dolomite gangue (Derkey 1990). The ore is disseminated in silicified
dolomite, especially in brecciated zones cemented by caleite (Derkey 1990). Known ore bodies are
similar in size to those at the Pend Oreille Mine/Mill and range up to 5,000 feet long, 700 feet wide, and
100 feet thick (Derkey 1990). Ore at the Josephine Mine and adjacent deposits occurs in the

carbonaceous and locally siliceous breccia called the Josephine horizon of the Metaline Formation
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(Derkey 1990). The horizon occurs within about 35 to 200 feet of the lop of the Middle Cambrian to
Middle Ordovician Metaline Formation beneath the Ledbetter Slate (Derkey 1990).

6.10.4 START-2 Mine Visit

On June 26, 2001, the START-2 visited the losephine Mine and conducted a visual inspection of
the property and surrounding area (Figure 6-5; Appendix C; Team 3, Page 28). The mine area consisted
of a shaft, a waste rock pile, a small building, and a collapsing wood structure (Appendix A; Photos 7-10
through 8-3). The mine is located directly across the Pend Oreille River from the waste rock at the Pend
Oreille Mine/Mill. The shaft is surrounded by an § foot barbed-wire-topped chain-link fence. The shaft
was filled with water approximately 23 feet from the surface. The shaft also contained wood debris that
resembled rail lines. Approximately 2 feet southwest of the collapsing wood structure a spring was
observed (PPE 1). The spring was estimated to be flowing at 2 to 3 gpm. The waste rock pile measured
60 feet long by 10 feet high by 2 feet deep. The waste rock pile extended into the Pend Oreille River
forming the bank of the river (PPE 2).

6.10.5 Sample Locations

A sediment sample (JOPPO1SD) was collected at the PPE 2 of the waste rock into the Pend
Oreille River (Figure 6-6). A surface water sample, JOSPO1SW, was collected at the mouth of the spring
which originated approximately 2 feet south of the wooden structure and fed into the Pend Oreille River.

A co-located sediment sample was not collected due to lack of sediment.

6.10.6 Analytical Results
6.10.6.1 Surface Water Sample Results
Sample results are summarized in Table 6-3. Lead (21.5 pg/L) and zinc (117 1 g/L) were detected

at significant concentrations in sample JOSPO15W.

6.10.6.2 Sediment Sample Results
Sample results are summarized in Table 6-4. Cadmium (9.6 mg/kg), lead (17,400 mg/ke),

mercury (0.16 mg/kg), silver (2.3 mg/kg), and zinc (2,040 mg/kg) were detected at significant

concentrations in JOPPO1SD,
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6.11 GRANDVIEW MINE/MILL
6.11.1 Mine/Mill Location

Latitude; 48° 52'22.04"N
Longitude: 117721 26.16"W
Legal Description: Sections 14, 15, 22, and 30, Township 39N, Range 43E
CERCLIS ID: WASFN1002165
County: Pend Oreille
Contact: Mr. Arlen Looney
Washington Resources
P.O. Box 69
Greenacres, WA 99016
(509) 534-0266

The inactive Grandview lead-zinc mine/mill is located in the lower Pend Oreille River Valley
approximately 0.75 mile from the east bank of the Pend Oreille River, approximately 2 miles northeast of
Metaline Falls, Washington (Figure 6-7).

In October 2000, E & E conducted field sampling activities at the Grandview Mine/Mill. The
combined PA/SI activities were conducted under TDD Nos. 00-06-0001 and 01-01-0015 issued under
EPA Region 10 START Contract Nos. 68-W6-0008 and 68-S0-01-01, respectively.

The PA/SI involved collection of samples from potential sources of contamination on the
property and from receptors potentially impacted through contaminant migration.

Analytical results of samples collected during the October 2000 field event can be found in the
Grandview Mine PA/SI report prepared by E & E for EPA, dated June 2001. The Grandview Mine
PA/ST report also includes facility background information, a discussion of field sampling activities and
analytical protocols, analytical results and background sampling, QA/QC criteria, potential sources,
migration/exposure pathways and targets.

In summary, samples were collected from three soil source areas including the tailings pile,
waste rock piles, and an area where abandoned containers and drums were observed on the property, but
were removed prior to the sampling effort (Figure 6-8). The soil sources contained significant
concentrations of TAL metals. The tailings pile samples contained significant concentrations of
cadmium (58.4 mg/kg), copper (91.5 mg/kg), lead (2,260 mg/kg), mercury (1.7 mg/kg JL), selenium
(1.1 mg/kg), and zinc (19,100 mg/kg).

The waste rock samples contained significant concentrations of arsenic (44.0 mg/kg), cadmium

{23.3 mg/kg), lead (4,930 mg/kg) mercury (1.5 mg/kg) selenium (1.3 mg/kg), and zinc (7,420 mg/kg).
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Soil samples collected from the abandoned container and drum area contained significant
concentrations of arsenic (64.9 mg/kg), cadmium (99.5 mg/kg), copper (236 mg/kg), lead (14,600 mg/ke),
mercury (6.0 mg/kg), selenium (3.0 mg/kg), and zine (36,200 mg/kg).

Samples were collected from suspected targets along potential groundwater migration, surface
water migration, and soil exposure pathways including groundwater wells, Pend Oreille River, an
unnamed spring, and a former wastewater drainage ditch (Figures 6-9 and 6-10).

Concentrations of TAL metals detected in the Pend Oreille Village groundwater samples, in
comparison to the background water sample, contained elevated concentrations of arsenic (23.4 pe/l),
manganese (245 pg/L), selenium (5.1 pg/L), and zine (125 pg/L). Concentrations of TAL metals
detected did not exceed Drinking Water Standards.

No elevated concentrations were detected in the Pend Oreille River surface water samples.
Cadmium (1.4 mg/kg), copper (28.2 mg/kg), lead (827 mg/kg), and zinc (1,090 mg/kg) were detected at
elevated concentrations in the Pend Oreille River sediment samples.

Elevated concentrations were detected in the unnamed spring surface water samples, including
arsenic (10.4 pg/L), lead (1,340 pg/L), manganese (101 pg/L), selenium (6.7 pg/L), and zinc (547 g/L).
Elevated concentrations were detected in the unnamed spring co-located sediment samples including
cadmium (63.9 mg/kg), chromium (25.2 mg/kg), copper (120 mg/kg), lead (11,800 mg/kg) selenium
(2.4 mg/kg), thallium (4.9 mg/kg), and zinc (19,800 me/kg).

Elevated concentrations were detected in the former wastewater drainage ditch surface soil
samples including arsenic (31.2 mg/kg), cadmium (41.8 mg/kg), chromium (133 mg/kg), copper
(3,730 mg/kg), lead (43,000 mg/kg), mercury (3.9 mg/kg), selenium (6.4 mg/kg), silver (7.4 mg/kg), and
zine (12,100 mg/kg).

Radionuclide data were evaluated with respect to measured background concentrations. For
radionuclide data, results normally are considered eltvatﬁd or significant when the sample concentration
exceeds the value of two standard deviations above the mean site-specific background concentration for
that radionuclide, However, only one background sample was required to meet the DQOs identified for
the Grandview Mine PA/SI. Further, additional background samples are necessary to define the
variability of the background population to accurately determine if radionuclides from the Grandview
Mine/Mill are impacting identified targets. To date, there is no conclusive evidence suggesting off-site
contamination from radionuclides present at Grandview Mine/Mill. A more detailed discussion and
evaluation of the data collected for the Grandview Mine/Mill site can be found in the Grandview Mine

FA/S] report prepared by E & E for EPA, dated June 2001,
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6.11.2 Sample Locations

During the June 2001 field event, two co-located surface water and sediment samples were
collected at the PPEs of Grandview Mine/Mill (GMPP04SW/SD [PPE 1] and GMPPOSSW/SD [FPPE 2])
in between the Pend Oreille Mine/Mill and the co-located background sample POBK0O1SW/SD
{Figure 6-12).

6.11.3 Analytical Results
6.11.3.1 Surface Water Sample Results
Sample results are summarized in Table 6-5. Lead was detected at a significant concentration in
GMPPO5SW (4.1 pg/L). Manganese was detected at a significant concentration in GMPPOSSW
(25.5 pgfL). Zinc was detected at a significant concentration in GMPPO5SSW (20.6 wEl).

6.11.3.2 Sediment Sample Results

Sample results are summarized in Table 6-6. Cadmium was detected at a significant
concentration in GMPP05SD (1.6 mg/kg). Lead was detected at a significant concentration in
GMPPO5SD (449 mg/kg). Zinc was detected at a significant concentration in GMPPOSSD (864 mg/kg).

6.12 PEND OREILLE MINEMILL
6.12.1 Mine/Mill Location

Latitude: 48° 52' 54.12"N
Longitude: 117° 21" 36.00"W
Legal Description: MYz Sections 10,11,14, and 15, Township 39N, Range 43E
CERCLIS ID: WASFN1002160
County: Fend Oreille
Contact; David Godlewski
Teck Cominco American Inc.
15918 East Euclid Avenue

Spokane, Washington 99216-1816
(509) 892-2584

6.12.2 Historical Information
The Pend Oreille Mine/Mill is an active zinc-lead mine/mill located in the Metaline mining

district (Derkey 1990). The Pend Oreille Mine/Mill is a collective name for several properties
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{Derkey 1990), Production in 1915 was 3,111 tons valued at $8.76 per ton from the Clark Property
(Derkey 1990). The mine produced 123,751 tons of ore in 1948 and 186,955 tons were produced in 1949
(Derkey 1990). Yield from 186,197 tons of ore in 1950 was 9,580,731 pounds of zinc, 6,336,653 pounds
of lead, 18,000 ounces of silver, and 30,000 pounds of cadmium (Derkey 1990). Yield from 273,580
tons of ore in 1951 was 12,950,584 pounds of zinc, 6,045,914 pounds of lead, and 16,041 ounces of
silver (Derkey 1990). The Pend Oreille Mine/Mill produced 5,451,328 tons of ore through 1956

(Derkey 1990),

The Pend Oreille Mine/Mill is located about 2 miles north of the town of Metaline Falls and
approximately 80 miles north of Spokane in northeastern Washington State. The mine is about 11 miles
south of the International Border and about 15 miles west of the Idaho border. The Pend Oreille
Mine/Mill is bounded on the west by Pend Oreille River, on the north and northeast corner by Colville
National Forest lands, on the east by privately-owned lands, and on the south by State Route 31 and the
Grandview Mine/Mill property (USGS 1992a, 1992b).

Ownership of the Pend Oreille Mine/Mill dates back to 1904, when L.P. Larsen began
prospecting in this location. In 1906, Pend Oreille Mines & Metals Company was incorporated and L.P.
Larsen became the president (Lasmanis 1995). The Pend Oreille Mine/Mill was owned and operated by
Pend Oreille Mines & Metals Company until 1974, when the Bunker Hill Company acquired the property
and operations. The Bunker Hill Company operated the mine and mill until September 1977, when the
property was acquired by Pintlar Carporation (Pintlar), a wholly-owned subsidiary of Gulf Resources &
Chemical Corporation (GRC). In 1988, Resource Finance Corporation (RFC) obtained an
option-purchase agreement from Pintlar, de-watered the mine, and commissioned a feasibility study for
mining and milling the East Side Yellowhead deposit. In May 1990, RFC purchased the mine and mill
along with 13,000 acres of contiguous mineral holdings in the district (Ecology 2000). In 1996, Cominco
American, Inc. acquired a portion of this property, including the Pend Oreille Mine/Mill, from RFC
{Ecology 2000). Cominco American Inc. and Teck Cominco American Inc. merged in mid year 2001
forming Teck Cominco American Inc. (Hallinan 2001).

"The Pend Oreille Mine/Mill property is included in the 580 acres of Teck Cominco American
Inc.-owned or leased surface lands (including mineral rights) and 980 additional acres of mineral rights in

this area (Ecology 2000).
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6.12.3 Mine/Mill Description/Features

Most production at the Pend Oreille Mine/Mill was from irregularly shaped bodies of sphalerite
and galena in a zone called the Josephine horizon, 35 to 200 feet below the contact of the Metaline
Formation with the overlying Ledbetter Slate (Derkey 1990). The Yellowhead ores occur about 1,000
feet below the upper contact of the Metaline Formation (Derkey 1990). Ore minerals (sphalerite
generally dominant) are most commonly in brecciated dolomite gangue (Derkey 1990). Ore bodies range
up to 5,000 feet long, 700 feet wide, and 100 feet thick (Derkey 1990).

The Pend Oreille Mine/Mill was one of the earliest, largest, and most productive mines in the
Metaline mining district, accounting for over 50% of the lead and zinc production in the area
(Ecology 2000).

Two ore horizons are present at the Pend Oreille Mine/Mill, the Josephine and the Yellowhead.
The Josephine Horizon is found in the upper 500 feet of the Metaline Limestone, or about 1,600 feet
below the surface. The Yellowhead Horizon is beneath the Josephine Horizon and is generally found
from 1,000 to 2,400 feet beneath the top of the Metaline Limestone (Ecology 2000).

The primary method for extracting ore in the Melaline Mining District, including the Pend
Oreille Mine/Mill, has been underground mining. Historically, most ore extraction was from the
Josephine Horizon, which is exposed at the surface at Pend Oreille River. This horizon has been mostly
mined out. (Ecology 2000)

Mining in the area by the Pend Oreille Mines & Metals Company was on a small scale during the
early years, beginning on the Josephine claim with near-surface deposits on the west side of Pend Oreille
River; mining continued here intermittently from 1904 until 1917 (Dings and Whitebread 1965). In
1917, a table concentration mill was constructed and operated for a few months, but was shut down
during World War 1. There was little activity for the next 10 years. (Ecology 2000)

In 1927, the old table mill was remodeled to a flotation plant which operated on surface ores at
150 tons per day for approximately six months. In 1928, Pend Oreille Mines & Metals Company began
additional deeper development of the area; a program of extensive diamond drilling from 1928 to 1930
disclosed promising ore bodies. With a 300-ton flotation mill completed in anticipation of treating this
ore, mining resumed in November 1930 and continued intermittently until 1937, The underground
workings were developed, with ore hauled to the surface through a network of track haulage drifts and
inclined shafts. In September 1937, a power plant on the Pend Oreille River was completed, the mill was
overhauled, and production was increased to approximately 600 tons per day (Lambly 1941;

Zeigler 1949; Dings and Whitebread 1963).
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Subsequent workings on the Josephine Horizon were conducted eastward and downward,
crossing under the river in the 1940s. Approximately 14.4 million tons of ore at 1.2% lead and % zinc
were removed from this horizon between 1938 and 1977 (RFC 19033,

Mining of the Yellowhead Horizon on the east side of the river began in 1972 at an elevation
about 650 to 900 feet below the Josephine workings. Only 387,000 tons of ore containing 0.5% lead and
4.0% zinc were removed from this horizon prior to closure of the mine in 1977, Since 1977, there have
been no mining operations other than a development program (Lasmanis 1995; Godlewski 2000).

Prior to 1967, tailings from the milling operation—the finely ground sand and silt material
remaining after the target minerals have been separated during beneficiation—were disposed of directly
into Pend Oreille River. Beneficiation includes those activities that serve to separate and concentrate the
mineral values from waste material, remove impurities, or prepare the ores for further refinement
(EPA 2000b). An estimated 3,000 tons of tailings were discharged to Pend Oreille River each day of
milling operations in 1962 (Neale 1962). After 1967, three upland tailings disposal facilities (TDFs)
were used to dispose of the tailings. TDF No. 1 (TDE-1), which is located 2,400 feet northeast of the
mill and west of the Metaline Falls Golf Course and Gun Club, covers approximately 24 acres. This
facility was used from 1967 through 1974, TDF No. 2 (TDF-2), which is located between the golf course
and TDF-1, covers approximately 25 acres; this facility was used during 1974 and 1975, Tailings in
these two TDFs are comprised of material from the Josephine Horizon workings (Ecology 2000).

TDF No. 3 (TDF-3) is located south of the golf course and covers approximately 20 acres.
TDF-3 was operated from 1975 until the mine closed in 1977. The tailings in this facility are
approximately 40 feet deep at the deepest point and are comprised primarily of material from the
Yellowhead Horizon workings (Ecology 2000). Pend Oreille River is approximately 3,500 feet west of
TDE-3.

Historically, waste rock—the waste material consisting of non-mineralized and low-grade
mineralized rock removed from, around, or within the orebody during extraction activities—was stored
underground during early operations. From 1950 to 1977, waste rock from both the Josephine and
Yellowhead horizons, as well as Ledbetter Slate, was removed from the mine by conveyors from the
Josephine Horizon to the surface, and stored in the waste rock pile located 150 feet south and west of the
mill. Most of the waste rock has a low pyrite content and consists of carbonate material (limestone and
dolomite) removed from above and below the ore horizons that were mined. Some of the waste rock
brought to the surface was sold and used locally as road material or in construction from at least the

mid-1970s until the early 1990s (Ecology 2000). The waste rock was used as a road construction base,
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subbase, and surface material; for private driveways; as parking lot material at Gardner Cave State Park:
and as backfill by the county (Ecology 2000). The total amount of waste rock used for these purposes is
unknown. The waste rock pile currently consists of approximately 386,000 cubic vards of waste rock,
and covers about 15 acres (Ecology 2000).

Between 1977 and 1986, Bunker Hill Company, Pintlar, and GRC continued exploration in the
area and operated pumps to prevent flooding of the mine by underground water. The mine water was
discharged into Pend Oreille River. The mine was allowed to flood between 1986 and 1988, at which
time development ceased (Ecology 2000).

After purchasing the property in 1990, RFC submitted a proposal to Ecology in 1992 to reopen
the mine, and submitted a State Environmental Policy Act (SEPA) checklist for the proposed project in
February 1993, Ecology reviewed the SEPA checklist and issued a “Determination of Non-Significance”
in April 1993. RFC then submitted several applications to Ecology to obtain permits required to reopen
the mine. By 1994, RFC had obtained four permits (stormwater discharge, dam safety, septic system,
and air quality) and was close to receiving two others (National Pollutant Discharge Elimination System
[NPDES] and waste discharge) when RFC decided to cancel the project. The following permits are
maintained: NPDES, Waste Identification, Stormwater General, Ground Water, State Dangerous Waste
Conditional Exemption, and Dam Safety (Godlewski 2001).

Hazardous materials used during earlier mining operations and stored on the Pend Oreille
Mine/Mill property were removed from the site during RFC’s tenure in 1992, These wastes included
PCB oil-cooled transformers and capacitors, as well as soils containing PCBs (Ecology 2000). The data
reviewed did not specify waste quantities or disposal locations, Oil, lubricants, light fuels, antifreeze,
and herbicides are reportedly the only hazardous materials currently stored on site. The materials are
stored in a shed located between the administrative office and the machine shop.

Having acquired the property in 1996, Cominco American, Inc, submitied a Statement of
Proposal Pend Oreille Mine, Pend Oreille County, Washington, to Ecology on January 29, 1998, in order
to reopen the mine. Based on the proposal, Ecology determined that an Environmental Impact Statement
{EIS) would be required before the mine could be reopened (Ecology 2000). The EIS was finalized on
July 12, 2000 (Hallinan 2002).

The Pend Oreille Mine/Mill owner, Teck Cominco American Inc., has finished earthwork for its
TDF this past year. This includes the basin floor, construction of the tailings embankment to form a
closed basin and contouring the side slopes to a uniform grade. The work has been completed under

permit from Ecology. The liner system for the TDF will be constructed in 2002 or 2003, Twao raises, or
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small shafts, have been constructed to surface for air control of the mine. These are located between the
mine and the lower road as per the EIS. The foundation for the concentrate load-out building along the
west side of the mill has been constructed. The new powetline from Highway 31 has been installed and
electrical service upgraded to specifications. Fencing and gates have been installed to limit access to the
TDFs and the mine. The company plans to re-start mining and milling operations in January 2004. Teck
Cominco American Inc. is continuing to dewater the mine workings, under their NPDES permit. There is
exploration occurring underground in the mine shaft to the ore body. (Hallinan 2001, Godlewski 2001).
The onsite well is being used by the mine. It has been permitted for use by the Washington Department
of Health as a Group B Water System identification number 08269Y, under Department of Health
identification number 01-0804.

6.12.4 START-2 Mine Visit

On June 25 and 26, 2001, the START-2 visited the Pend Oreille Mine/Mill and conducted a
visual inspection of the property and the surrounding area (Figure 6-11; Appendix C; Team 2, Pages 15
and 16; Team 3, Page 27; Project Management, Logbook 15, Pages 6 through 19; Boat Team, Pages 4
through 11)

Existing Pend Oreille Mine/Mill facilities on the east side of the river include the mine office
building, maintenance shop/blacksmith shop/surface conveyor/portal, coarse and fine ore storage silos,
mill, assay office building, and storage facilities (Figure 6-12).

"The mine office building is a two-story reinforced concrete frame structure with conerete block
walls, The building has 5,500 square feet per floor. The lower floor is used for offices, accounting, and
lab facilities; the upper floor is used for storage, a training room, and two offices.

The maintenance shop/blacksmith shop is a 10,500-square-foot, 30-foot-high, reinforced concrete
building with a flat roof. The conveyor that carries the ore to the coarse ore storage silo is an elevated,
steel-frame, integral truss structure supported on steel bents. The shop contains machinery, tools,
welding equipment, electrical equipment, lubricants, and chemicals.

Twao coarse ore and three fine ore storage silos are on the property. The capacity of each ore silo
is approximately 1,000 tons.

The mill is a four-story concrete block building with steel interior framework. Mill equipment
includes three primary head ball mills, two regrind ball mills, flotation cells, lead and zinc thickeners,
stock tanks, a water filter, and a concentrate storage area. The assay office building consists of a lower

story used for storage, and an upper story containing laboratory facilities,

IS TART-20 108000945714 6-22




Other buildings on the mine property include storage sheds; a powder magazine; a make-up
house; a car barn/carpenter shop; a core storage shed; a crusher building; an upper, main, and mill
substation; and a compressor house.

A waste rock pile from historic mining activities is located just southeast of the ore storage silos
and mine office (Appendix A; Photos 1-22 through 2-5), Three TDFs from historic mining activities are
located on the mine property. The Metaline Falls Golf Course and Gun Club is also located within the

property boundary, just east of TDF-2 (Ecology 2000).

6.12.5 Sample Locations

Samples were collected at sources, including the waste rock pile and three TDFs/tailings piles,
receptors discussed in Section 7 of this report, and four PPEs (Figure 6-12).

Three waste rock samples (POWP01SS through POWP0355) were collected from the waste rock
pile located adjacent to the Pend Oreille River on the south end of the property. The samples were
collected within the overland surface water drainage routes identified by the START-2. The samples
were collected to determine potential contamination associated with this source. The samples appeared
to consist of dark gray and brown rocks. No odor or staining was noted during the sample collection.

Three surface soil samples were collected at each tailings pile for a total of 9 surface soil
samples. Three surface soil samples (POTPOLSS through POTP03SS) were collected at TDF-1, three
surface soil samples (POTPO4SS through POTP06SS) were collected at TDF-3, and three surface soil
samples (POTPO7SS through POTP09SS) were collected at TDF-2. Soil from TDF-1 was uniform and
appeared to consist of moist, gray clay with waste rock, No soil odor or staining was noted during the
sample collection. Soil from TDF-3 was uniform and appeared to consist of dry, white and dark brown
sand and tailings. No soil odor or staining was noted during the sample collection. Soil from TDF-2 was
uniform and appeared to consist of dry, fine gray and dark brown sand and tailings. No soil odor or
staining was noted during the sample collection.

PPE 1 (POPPO1SW) was collected at the ventilation shaft which flows approximately 1,260 feet
in a northwest direction towards the Pend Oreille River.

PPE 2 (POPP02SW and POPP025D) was collected from the Pend Oreille River near two seep
areas located by TDF-2 and TDF-3. The water in these seeps appears to originate from hill slopes and
from TDF-2. This seepage is collected in diversion channels and routed around and to the base of

TDF-1, where it meets with natural seepage. This water then flows downslope (Creek 2) and drains into
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Pend Oreille River (PPE 2). Surface water runoff from TDE-1 and TDF-2 drains into installed diversion
ditches which drain into Pend Oreille River. (Ecology 2000)
FPE 3 (POPPO3SW and POPP03SD) was collected in the surface water drainage runoff from the
waste rock which drains by sheet flow into the confluence of Flume Creek and the Pend Oreille River.
Potential PPE 4 was identified at the confluence of Creek 1 to the Pend Oreille River where

tailings and other contaminants potentially drained in historic operations.

6.12.6 Analytical Results
6.12.6.1 Surface Soil Sample Results

Sample results are summarized in Table 6-7. Sample locations are presented in Figure 6-12. In
the waste rock pile, arsenic was detected at significant concentrations in POWP02SS (21.8 mg/kg) and
FOWPO3SS (35.1 mg/kg). Cadmium was detected at significant concentrations in POWPQ1S§
(4.0 mg/kg), POWP02SS (34.2 mg/kg), and POWPO3SS (44.1 mg/kg). Lead was detected at significant
adjusted concentrations in POWP015S (2,090 mg/kg), POWP02SS (5,625 mg/kg), and POWP0358
(4,188 mg/kg). Mercury was detected at significant concentrations in POWP02SS (0.16 mg/kg) and
POWPO3SS (0.19 mg/kg). Selenium was detected at significant concentrations in POWP01SS
(3.1 mg/kg) and POWPO3SS (1.7 mg/kg). Zinc was detected at significant concentrations in POWP01SS
(890 mg/kg), POWPO2SS (7,420 mg/kg), and POWP03SS (9,300 mg/kg).

In TDF-1, arsenic was detected at a significant concentration in POTP015S (20.6 mg/kg).
Cadmium was detected at significant concentrations in POTPO1SS (15.0 mg/kg) and POTPO3SS
(9.2 mg/kg). Copper was detected at a significant estimated concentration in POTPO1SS (176 mg/kg).
Lead was detected at significant concentrations in POTP01SS (680 mg/kg) and POTPO3SS (467 mg/kg).
Mercury was detected at significant concentrations in POTPO1SS (0.25 mg/kg) and POTPO3SS
(0.16 mg/kg). Zinc was detected at significant adjusted concentrations in POTPO1SS ( 2,753 mg/kg) and
POTPO35S (1,460 mg/kg).

In TDF-3, arsenic was detected at significant concentrations in POTP0S5SS (40.0 mg/kg) and
POTPO6SS (20.8 mg/kg). Cadmium was detected at significant concentrations in POTP04SS
(8.5 mg/kg), POTPOSSS (8.2 mg/kg), and POTPO6GSS (11.9 mg/kg). Copper was detected at significant
estimated concentrations in POTP04SS (90.0 mg/kg) and POTPO6SS (178 mafkg). Lead was detected at
significant concentrations in POTP04SS (666 mg/kg), POTP055S (1,650 mgfkg), and POTP0O6SS
(818 mg/kg). Mercury was detected at significant concentrations in POTP04SS (0.15 mg/kg),
POTPOSSS (0.10 mg/kg), and POTPOGSS (0.18 mgfkg). Silver was detected at 2 significant
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concentration in POTPO3SS (2.3 me/kg). Zinc was detected at significant adjusted concentrations in
POTP045S (1,060 mg/kg), POTP05SS (1,667 mg/ke), and POTPO6SS (1,680 mg/kg).

In TDF-2, arsenic was detected at significant concentrations in POTPO75S (26.4 mg/kz),
POTPO8SS (22.4 mg/kg), and POTPOYSS (21.1 mg/kg). Cadmium was detected at significant
concentrations in POTPO7SS (30.4 mg/kg), POTPO8SS (20.1 mg/kg), and POTPO9SS (10.4 mg/kg).
Copper was detected at significant estimated concentrations in POTPOTSS (242 mg/kg), POTPOSSS
(113 mg/kg), and POTP09SS (88.0 mg/kg). Lead was detected at significant concentrations in
POTPO7SS (1,760 mg/kg), POTPOSSS (1,000 mg/kg), and POTP0OYSS (919 mg/kg). Mercury was
detected at significant concentrations in POTPO7SS (0.58 mg/kg), POTPO8SS (0.25 mg/kg), and
POTPO9SS (0.16 mg/kg). Zinc was detected at significant adjusted concentrations in POTPO7SS
(4,360 mg/kg), POTPOSSS (3,027 mg/kg), and POTPO9SS (1,513 me/ke).

6.12.6.2 Surface Water Sample Results

Sample results are summarized in Table 6-8. Sample locations are presented in Figure 6-12.
Lead was detected at significant concentrations in POPPO1SW (8.7 u 2/L) and POPPO2SW (9.3 ug/L).
Manganese was detected at a significant concentration in POPPO2SW (33.0 pg/L). Zinc was detected at
significant concentrations in POPPOISW (212 pg/L) and POPPO2SW (62.5 pel).

6.12.6.3 Sediment Sample Results

Sample results are summarized in Table 6-9. Sample locations are presented in Figure 6-12.
Cadmium was detected at a significant concentration in POPP02SD (6.1 mg/kg). Lead was detected at a
significant concentration in POPPO2SD (346 mg/kg). Zinc was detected at a significant concentration in

POPPO2SD (2,370 mg/kg).

6.13 YELLOWHEAD MINE
6.13.1 Mine Location

Latitude: 48° 52' 59.88"N

Longitude: 117° 22" 14.16"W

Legal Description: NE% Section 16, Township 39N, Range 43E
CERCLIS TI3; WANOD1D02333

County: Pend Oreille

IB:ETART- 2008000057 | 4 6-25



Contact: David Gadlewski
Teck Cominco American Inc.
15918 East Euclid Avenue
Spokane, Washington 99216-1816
(509) §892-2584

6.13.2 Historical Information

The Yellowhead Mine is a former zinc, lead, and silver mine located in the Metaline mining
district (Derkey 1990). The mine is reported to have produced prior to 1956 with a total production of
approximately 12,000 tons (Derkey 1990). Historical ownership information for the Yellowhead Mine

from the time of patent to the present is unknown.

6.13.3 Mine Description/Features

Unlike mineralization on the Josephine horizon at the adjacent Josephine deposit, mineralization
at the Yellowhead mine occurs on the Yellowhead horizon, about 1,000 feet from the upper contact of
the Metaline Formation (Derkey 1990). The mineralogy is the same as that at the Josephine; however,
the proportions are quite different (Derkey 1990). Pyrite and sphalerite are the dominant minerals, and

galena is subordinate in the Yellowhead horizon ores (Derkey 1990).

6.13.4 START-2 Mine Visit

On June 26, 2001, the START-2 visited the Yellowhead Mine and conducted a visual inspection
of the property and surrounding area (Appendix C; Team 3, Page 28). The mine area consisted of one
waste rock pile and a collapsed wood structure (Appendix A; Photos 8-4 and 8-5). The waste rock pile
measured 33 feet long by 23 feet high by 2 feet deep. An area of approximately 1,000 sguare feet behind
the collapsed wood structure was also covered with waste rock in a scattered formation. The START-2

did not observe any surface water features at the mine including overland drainage routes. No residents

were observed on the property. Therefore, based on EPA TM guidance, no samples were collected.
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Legal Description: center S¥2 Section 22, Township 40N, Range 43E
CERCLIS ID: WANO001002321
County: Pend Oreille
Contact: United States Forest Service
765 South Main

Colville, Washington 99114
(309) 684-7000

6.14.2 Historical Information

The Hoage Mine is a former zinc and lead mine located in the Metaline mining district (Derkey
1990). The reported alternative name for the Hoage Mine is the Dreadnaught-Emily Mine (Derkey
1990). Thirty tons of hand-sorted ore was piled at the mine portal in 1945, and 200 tons of lower grade
ore was stockpiled in 1951 (Derkey 1990). About 50 tons of hand-sorted ore was reportedly shipped to
the Pend Oreille Smelter (Derkey 1990). Historical ownership information for the Hoage Mine from the

time of patent to the present is unknown.

6.14.3 Mine Description/Features

Ore minerals are disseminated in silicified dolomite {Derkey 1990). Mineralized outcrops are
exposed in several places along a 1,200-foot strike length (Derkey 1990). Mineralization at the Hoage,
unlike that at the nearby Lead King deposit, occurs in gray limestone at a considerable distance

stratigraphically below the Josephine horizon (Derkey 1990).

6.14.4 START-2 Mine Visit
On June 28, 2001, the START-2 visited the Hoage Mine and conducted a visual inspection of the

property and the surrounding area (Appendix C; Team 3, Page 34). The mine area consisted of one waste
rock pile and one shaft (Appendix A; Photos 8-21 and 8-22). The shaft measured 6 feet across by 8 feet
wide with unknown depth (Appendix A; Photo 8-22). Water was present in the shaft 15 feet bgs, The
waste rock pile measured 30 feet by 30 feet by 1 foot deep. The START-2 did not observe any surface
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water features at the mine including overland drainage routes. No residents or potential receptors were

observed on the property. Therefore, based on EPA TM guidance, no samples were collected.

6.15 LUCKY STRIKE MINE
6.15.1 Mine Location

Latitude: 48° 55" 49.80"N

Longitude: 117° 19'51.24"W

Legal Description: NW4 NE'% Section 35, Township 40N, Range 43E
CERCLIS ID; WANO01002327

County: Pend Oreille

Contact: United States Forest Service

765 South Main
Colville, Washington 99114
(509) 684-7000

Bureau of Land Management

1103 North Fancher Road
Spokane, Washington 9921201275
(509) 536-1221

David Godlewski

Teck Cominco American Inc.
15918 East Euclid Avenue
Spokane, Washington 99216-1815
(500 892-2584

6.15.2 Historical Information

The Lucky Strike Mine is a former zing, lead, and iron mine located in the Metaline mining
district (Derkey 1990). A reported alternative name for the Lucky Strike Mine is the Buzzell Mine
(Derkey 1990). The mine is reported to have produced in 1922 and in 1925 {Derkey 1990). Historical

ownership information from the time of patent to the present is unknown.

6.15.3 Mine Description/Features

Mineralization occurs in a breceia zone as much as four feet in width {Derkey 1990). Pans of the
zone are nearly solid pyrite (Derkey 1990). Mineralization at the Lucky Strike Mine oceurs in the
Yellowhead horizon, about 1,000 feet from the contact of the Metaline Formation with the overlying

Ledbetter Slate (Derkey 1990). The mineralogy of the Yellowhead horizon ore is the same as that of the
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Josephine; however, the proportions are quite different, in the Yellowhead pyrite is dominant along with
galena and subordinate sphalerite (Derkey 1990). Ore samples indicate sulfide mineralization occurs in

the matrix of a dolomite breccia (Derkey 1990).

6.15.4 START-2 Mine Visit

On June 27, 2001, the START-2 visited the Lucky Strike Mine and conducted a visual inspection
of the property and surrounding area (Appendix C; Team 3, Page 30). The mine area consisted of one
dry adit and a shaft approximately 80 feet apart from each other (Appendix A; Photos 8-10
through 8-12). The shaft measured 6 feet in width by 8 feet in length by unknown depth. Less than
1,000 cubic yards of waste rock was present surrounding the adit. The START-2 did not observe any
surface water features at the mine including overland drainage routes. No residents or potential receptors

were observed on the property. Therefore, based on EPA TM guidance, no samples were collected.

6.16 LEAD KING MINE
6.16.1 Mine Location

Latitude: 48° 56' 16.44"N
Longitude: 1177 21' 13.32"W
Legal Description: Near center, Section 27, Township 40N, Range 43E
CERCLIS ID: WANO001002324
County: Pend Oreille
Contact; United States Forest Service
765 South Main
Colville, Washington 99114
(509) 684-7000

6.16.2 Historical Information

The Lead King Mine is a former lead, zine, and silver mine located in the Metaline mining
district (Derkey 1990). A reported allernative name for the Lead King Mine is the D. Aldrich Mine
(Derkey 1990). Tt is reperted that small quantities of shipments were made in 1917 to 1918 and in 1925
to 1926 (Derkey 1990), On the Boundary Road north of Metaline Falls, and one mile west of the Pend
Oreille River, the Lead King Mine was one of the first locations on the west side of the Pend Oreille

River (Battien 1998). The mine had six claims and was up to ten when it became a Pend Oreille holding
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(Battien 1998). Additional historical ownership information from the time reported to the present is

unknown,

6.16.3 Mine Description/Features

Mineralization occurs in quartz and dolomite breccia, is of low grade, and is confined to the
upper 100 feet of the Metaline Formation (Derkey 1990). Ore is irregularly dism’bu:ted galena and
sphalerite associated with jasperoid, dolomite, and calcite in breccia zones (Derkey 1990).
Mineralization is from the Josephine horizon, 35 to 150 feet below the contact of the Metaline Formation
with the overlying Ledbetter Slate (Derkey 1990). At the Lead King Mine, the country rocks are
fine-grained gray limestone and large irregular bodies of gray to black crystalline dolomite
(Derkey 1920).

6.16.4 START-2 Mine Visit

On June 28, 2001, the START-2 visited the Lead King Mine and conducted a visual inspection
of the property and surrounding area (Appendix C; Team 3, Page 35). The mine area consisted of two
adits with ponded water (Appendix A; Photos 8-23 and 8-24). Although ponded water existed at each
adit, neither adit was flowing at the time of the visit. Both of the adits were associated with waste rock
piles. The waste rock pile at adit | measured 30 fest by 30 feet by 1 foot deep (Appendix A; Photo 9-1).
The waste rock pile at adit 2 measured 30 feet by 60 feet by 1 foot deep (Appendix A; Photo 8-25). The
START-2 did not observe any overland drainage routes from the adits to a surface water body. No
residents or potential receptors were observed on the property. Therefore, based on EPA TM guidance,

no samples were collected.

6.17 Z CANYON MINE
6.17.1 Mine Location and Description

The Z Canyon Mine is a former lead, zinc, and gold mine located in the Metaline mining districl
(Derkey 1990). The mine is located on the east side of the Pend Oreille River (Derkey 1990). The legal
description of the property is NW'% NW'% Section 11, Township 40N, Range 43E, Pend Orzille County,
Washington. The mine is reported to have produced a small amount of ore in 1926 (Derkey 1990). The
mineralized zone has been exposed for a length of 800 feet on the surface (Derkey 1990). The mine is in
coarse-grained dolomite, dolomite limestone, and strongly sheared limestone that is probably within the

uppe.r 200 to 400 feet of the Metaline Formaltion (Derkey 1990).
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6.17.2 START-2 Mine Visit

One June 27, 2001, the START-2 attempted 10 locate the Z Canyon Mine (Appendix C; Team 3,
Page 31). The START-2 followed directions given by a local resident who deseribed where the mine
was located. Upon arrival, there were no visible signs of the Z Canyon Mine. It is possible the former
mine is now underwater from the creation of the Boundary Dam (Appendix A; Photo 8-13). No samples

were collected.

6.18 LEAD QUEEN MINE
6.18.1 Mine Location and Description

The Lead Queen Mine is a former lead and zinc mine located in the Metaline mining district
(Derkey 1990). The legal description of the property is SE% Section 11, Township 40N, Range 43E,
Pend Oreille County, Washington. Most of the prospecting at the Lead Queen Mine was in a zone of
dolomite within 150 feet of an overlying gray limestone (Derkey 1990). Mineralization occurs in quartz
and dolomite breccia, is of low grade, and is confined to the upper 100 feet of the Metaline Formation
(Derkey 1990). Ore is irregularly distributed galena and sphalerite associated with Jjasperoid, dolomite,

and calcite in breccia zones (Derkey 1990).

6.18.2 START-2 Mine Visit

One June 27, 2001, the START-2 attempted to locate the Lead Queen Mine (Appendix C;
Team 3, Page 31). The START-2 followed directions given by a local resident who described where the
mine was located. Upon arrival, there were no visible signs of the Lead Queen Mine, other than a
collapsed wood structure (Appendix A; Photo 8-14). The START-2 did not observe any surface water
features at the property including overland drainage routes. No residents or potential receptors were

observed on the property. No samples were collected.

6.19 LEAD HILL MINE
6.19.1 Mine Location

Latitude: 487 58' 12.72"N

Longitude: 1177 11" 49.56" W

Legal Description: Sections 11, 12, 13,22, 23, 27, and S% NE% Section 14, Township
40N, Range 44E
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CERCLIS ID: WANO01002323
County: Pend Oreille

Contact: United States Forest Service
7663 South Main
Colville, Washington 99114
(509) 684-7000

6.19.2 Historical Information

The Lead Hill Mine is a former lead, zinc, and silver mine located in the Metaline mining district
(Derkey 1990). A reported alternative name for the Lead Hill Mine is the Bunker Hill Mine
{Derkey 1990). The mine is reported to have produced one small carload of hand-picked galena that was
shipped in 1937 (Derkey 1990). The mine also milled 1,230 tons of ore in 1951 and 9,570 tons in 1952
(Battien 1998:; Derkey 1990). By 1945, the Lead Hill Mine came under American Zinc holdings

(Battien 1998). Historical ownership information from the time reported to the present is unknown.

6.19.3 Mine Description/Features

The Lead Hill Mine is located on the upper portion of Slate Creek (Derkey 1990). The mine
consisted of 50 claims and had development including a compressor, shop buildings, and 100-ton ore
bins (Battien 1998). The ore zones at the Lead Hill Mine are horizontal and gently dipping
(Derkey 1990). The country rock is chiefly Metaline Formation and minor Ledbetter Slate, indicating the
mine is near the Metaline-Ledbetter contact (Derkey 1990). The host dolomite is brecciated
(Derkey 1990).

6.19.4 START-2 Mine Visit

On June 28, 2001, the START-2 visited the Lead Hill Mine and conducted a visual inspection of
the property and surrounding area (Appendix C; Team 3, Page 33). The mine area consisted of three
adits with associated waste rock, one shaft, a concrete slab, and a collapsed wood structure (Appendix A;
Photos 8-15 through 8-18). The adits were dry and were lacated along Forest Service Road 300 with
waste rock on the hillside below the road. The waste rock was spread thinly over the entire property.
The waste rock was not sampled due to a lack of fine-grained material. Both adits and the shaft have
been contained with gates, which were installed by the USFS in 2000, The distance between adit 1 1o
adit 2 is 300 feet. The distance between adit 2 and adit 3 is 20 feet. The distance from adit 3 to the shaft

1s 225 feet. Adit | has a diameter of 10 feet and adit 2 and adit 3 both have a diameter of 5 feet. The
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START-2 did not observe any overland drainage routes from the adits to a surface water body. No
residents or potential receptors were observed on the property. Therefore, based on EPA TM guidance,

no samples were collected,

6.20 KING TUT MINE
6.20.1 Mine Location and Description

The King Tut Mine is a former lead, zinc, and silver mine located in the Metaline mining district
(Derkey 1990). The legal description of the property is Sections 2 and 11, Township 40N, Range 44E,
Pend Oreille County, Washington. It is reported that crude lead ore was shipped which yielded 83.4%
lead and 2.3 ounces/ton of silver (Derkey 1990). The deposit oceurs in silicified limestone and has been

traced by open cuts for a length of 500 feet and a width of 8 feet (Derkey 1990).

6.20.2 START-2 Mine Visit

One June 28, 2001, the START-2 attempted to locate the King Tut Mine (Appendix C; Team 3,
Page 34). The START-2 followed the Forest Service Road where the mine was located on a topographic
map. Upon arrival, there were no visible signs of the King Tut Mine (Appendix A; Photo 8-19). No

samples were collected.

6.21 RED TOP MINE
6.21.1 Mine Location and Descriptions

The Red Top Mine is a former lead and zinc mine located in the Metaline mining district
(Derkey 1990). The legal description of the property is Sections | and 2, Township 40N, Range 44E,
Pend Oreille County, Washington. The mine is reported to have produced 5 tons of crude lead ore
(Derkey 1990). The deposit is in silicified dolomite and has been exposed in open cuts for 1,500 feet
along the strike (Derkey 1990).

6.21.2 START-2 Mine Visit

One June 28, 2001, the START-2 attempted to locate the Red Top Mine (Appendix C; Team 3,
Page 34). The START-2 followed the Forest Service Road where the mine was located on a topographic
map. Upon arrival, there were no visible signs of the Red Top Mine (Appendix A; Photo 8-20). No

samples were collected,
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Table 6-1
BLUE BUCKET MINE SEDIMENT SAMPLES
ANALYTICAL RESULTS SUMMARY
LOWER PEND OREILLE RIVER MINES AND MILLS
PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS
PEND OREILLE COUNTY, WASHINGTON
EPA Sample ID 01264075 01264267 01264269
CLP Inorganic ID MIOBQ7 MIOF16 MIOF14 l
ICLP Organic ID JX832 J0F16 0F14 |
[E & E Sample ID NU 01050280 01050279
Slation Location US004SD BEFPO1SD BEFFPO25D
(Depth (in. bgs) 0-2 0-8 0-8
Deseription Background FFE
Aluminum 7950 = 3ed0 [ 6760 i'
Arsenic 2.6 sl 91U ;
Barum 8.4 55.0 114
{Cadmium 0.38 JK p By 2.8
(0.54 AC)
alcium 1520 JK T0500 35400
F: (1946 AC)
[[(Chromium 14.1 6.5 119
I|Cnppe:r 127 JK 8.9 JL 23.0 JL
lron 13600 9540 12000
ad 14.8 59.9 12.5
agnesium 3280 32200 BET30
Manganese 699 41 194
Mickel 203 17.3 44.9
[Linc 54.7 329 TH 560 JH
| 2040 | omag |
[Total Organic Carbon (mp/ke) A S
19000 — 3530 56300
MNote: Bold type indicates the sample concentration is above the delection it
Underline type indicates the sumple result is sipnificant es defined in Section 5.
Key:
AC = Adjusied concentration,
B = The reporied concentration is between the instrument detection limit and the contract reguired detection limit
BB = Blue Bucket Mine,
bgs = below ground surface.
BK = Background.
CLF = Contract Laboratory Program.
E&E = Ecology ond Environment, [nc.
EPA = United Sates Environmentsl Protection Agency.
H = High bias,
I = ldenufication.
in. = inches.
1 = The analyte was positively identified. The essociated numerical value is an estimate.
L = Low hias.
mglkg = milligrams per kilogram
FFE = probable point of eniry,
PR = Pend Cireille River.
D = sediment,
S0L = samiple quantitation fimis
TAL = tzrpet analyle list
TOC = Total organic carbon.
5] =The anelyte was not detecied, The associated numerical valus is the contract required detestion limit.
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Table 6-2

ORIOLE MINE SEDIMENT SAMPLES
ANALYTICAL RESULTS SUMMARY

LOWER PEND OREILLE RIVER MINES AND MILLS
PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS
PEND OREILLE COUNTY, WASHINGTON

EPA Sample ID 01264075 01264272 01264273
CLP Inorganic 1D MIOBOY MIOF18 MIOF19
LF Organic 1D JXB32 JOF1E JOF19
[E & E Samplc 1D NU 01050274 01050273
Station Location US0045D ORSPOLSD ORSPOZSD
{Depth {in. bgs) 0-2 0-8 0-8
I-Pem‘i ption Background Source
TAL Metals [mg/kg) R T b A
LA Tuminom 7950 5190 9280
Arsenic 2.6 4.4 138
Banum 6%.4 .l 123
‘r:adm:m 038 JBK 85 27
{054 50QL)
|[Calcium 1520 JK 65000 S1900
||L‘I:|r|:|mium 14.1 14.2 14.8
Capper 127JK 323 JL 717 JL
{15.5 AC}
lron 13600 TOED 20504
| Lead 14.8 301 T14
{Magnesium 3290 36400 33200
[Manganese 699 4210 230
(IMickel 203 157 21.1
Silver (.60 UL 2.4 56
{1.0UAC)
Zinc 54.7 T84 5740
Total Organic Carbon (my/kg) =5
[ToC ] 500 | 19500 19200
Note:
Key:
AC = Adjusted concentrathon.
B = The mported concentration is between the instrument detection limit and the contmct requised detection
bas = below ground surface.
BE = bockground.
CLF = Controct Laboratory Program,
E&E = Ezalogy and Environment, Inc.
EPA = United Siales Environmental Protzction Apercy
1 = Identificaion,
in = hmches,
J = Tlae aalyle wis positively idenlified. The associated numerical vilus is an estimite
L = Low blas.
me/kg = milligrams per kilogram.
MU = Mo utibizedl.
OR = Oriele Mine
PR = Fend Oreille River,
iD = sedimens,
5P = Spring
0L = Bungple guantitition it
TAL = target unalyle list
s = tributory sedimens'sail (wpstresmivpland sampling location
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" Table6-3
JOSEPHINE MINE SURFACE WATER SAMPLES
ANALYTICAL RESULTS SUMMARY
LOWER PEND OREILLE RIVER
MINES AND MILLS
PRELIMINARY ASSESSMENTS AND
SITE INSPECTIONS
PEND OREILLE COUNTY, WASHINGTON
[EPA Sample ID | 01264419 | 01264356
\CLF Inorganic ID MIOGME MIOFKS
CLP Organic ID NU NU l
E & E Sample [D NU NU
Station Location POBEOISW JOSPO1ISW

Description Background Source

alcinm 18700

ad 280 215
IMagnesium 4950 JB 46400
I[zmc 2.81B 117
(205QL) y. i
Note: ~ Bold type indicates the sample concentration is sbove the detection limit

Underline type indicates the sample result is significant as defined in Section 5.

Key:

B ’ = The reporied concentration is berween the instrument detection limit and the contract required detection limit.
BK = background.

CLF = Contract Laboratory Program.

E&E = Ecology and Envirooment, Inc.

EPA = United States Environmental Protection Agency.

ID = identification.

I = The analyte was positively identified. The associzted numerical value is ay estimate,

1o = Josephine Mine,

pel = micrograms per liter,

MU = Mot utilized.

PO = Pend Creille MineMill.

SP = 5pring.

SQL = sample guantitation limit

W =surface waler.

TaL = targel analvie list

u = The analyte was not detected. The associsted numerical value is the contract required detection limit,
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Table 6-4

JOSEPHINE MINE SEDIMENT SAMPLES
ANALYTICAL RESULTS SUMMARY

LOWER PEND OREILLE RIVER
MINES AND MILLS

PRELIMINARY ASSESSMENTS AND
SITE INSPECTIONS

PEND OREILLE COUNTY, WASHINGTON

EPA Sample [D (1264420 01264423
"CLF Inorganic 1D MIOGMY MIDGNZ
[CLP Organic ID JOGM9 JOGNZ
E & E Sample ID 01050244 01050247
Station Location POBKOISD JOPPO1SD
[Depth (in. bgs) 0-8 0-8
Description Background PPE
%ﬁ!e'l'-!ﬂﬂs"'.':[ﬂ.iaﬁ I R e e ]
A luminum 11100 213
lArsenic 16.3 6.7
Banum 183 31618
2dmium 0A7 1B 0.6
(037 S0L)
ICalcium 21500 290000
!F]hmmium 17.6 0.86 U
ﬁcuppr_r 259 JL 6.6 JL
(3L.6 AC)
|Elr|:|u 27000 507
[leas 35.7 17400
{Magnesivm 8910 10800
"}dmgau:sd. 921 793
iMercury 01y 0.16
fiNickel 20.9 5018
Silver Lal 23
Vanadium 283 £.61B
Zine 287 2040
Total Organic Carbon (mg/kg) = :. e
TOC | 13700 36100 )
Mote: Bold type indicales the sample concentration s above the detection limit.
Underline oype indicates the tample result is significan s defined in Section 5.
Key,
AC = Adjusted concentration.
B = The repaned concentration is between the instrument detection limit and the contract required detection Hmit,
bs = below ground surface.
BE = background,
CLP = Contract Labormtory Program.
E&E = Ecology and Environment, Ine.
EFPA = United States Environmental Protection Agency,
10 = [dentification.
in. = inches.
] =The unalyle was posilively idemified. The associated numerical value is an estimate,
10 = Josephine Mine
L = Low hias.
mgkg =milligrams per klogram
P = Pend Creille Mine/Mill
PPE = probable point of sntry,
50 = sediment.
S0L = Sample quanttation limit
TAL = Target unalyts list
TOC = Tedal organic carban,
U ="The anulyle was not delecied. The associated numerical valoe is the cootract reguired detection limit
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Table 6-5

GRANDVIEW MINE/MILL SURFACE WATER SAMPLES
ANALYTICAL RESULTS SUMMARY

LOWER PEND OREILLE RIVER

MINES AND MILLS

PRELIMINARY ASSESSMENTS AND

SITE

INSPECTIONS

PEND OREILLE COUNTY, WASHINGTON

EPA Sample ID 01264419 01264415 01264417 |
[ICLP Inorganic [D MJOGME MIOGM4 MIODGME

CLP Organic [D NU NU WU

[E & E Sample ID NU NU NU

Station Location FOBKOISW GMPPO4SW GMPPOSSW
Description Background FPE

[TAL Metals (g/l.) R il o s
Aluminum 104 B 156 1B

alcium 18700 18300

Iron 537U 103

Lead 28U 28U

Magnesium @250 JB 4340 JB

Manganese 1.71B 11.1 1B

{15 SQL)
Zine 281B 551B 20.6
(20 SQL) J_
Mote: Bold type mdicates the sample concentration is above the detection limit,
Underline type indicates the sample result is significant as defined in Section 5.

Key

B = The reporled concentration i5 between the instrument detection limit ind the contract required detection [imit,
BE = background.

CLP = Contract Laboratory Program.

E&E = Ecology and Environment, Inz.

EPA = United States Environmental Protection Agency.

GM = Grandview MineMill,

o = |dentificaitan.

1 = The analyte was positively identified. The associated numerical value is an estimate,
(141 18 = nucrograms per liter.

MU = Mot utilized,

PO = Pend Oreille MineMill,

FPE = probable point of entry.

S = sample quantitation limil

W = surface water.

TAL ="Torpet analyte hs

u = The analyte was not detecied. The associaled numerical value is the contract required detection limit,
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Table 6-6

GRANDVIEW MINE/MILL SEDIMENT SAMPLES
ANALYTICAL RESULTS SUMMARY

LOWER PEND OREILLE RIVER

MINES AND MILLS
PRELIMINARY ASSESSMENTS AND
SITE INSPECTIONS
PEND OREILLE COUNTY, WASHINGTON
’,EF':"!. Sample 1D 01264420 01264416 01264418
[CLP Inorganic ID MIOGM9 MIOGMS MJOGM7
LP Organic 1D JOGMS JOGMS JOGM7

IE & E Sample D 01030244 01050242 01050243

Station Location POBKO1SD GMPPO4SD GMPP055D

Depth (in. bgs) D-8 0-8 0-8
[Description Background PFE

[TAL Melals (S50 51 - Bttt ahii ot ol ool ) 08 a0l Gt
A Jumintm 111040 3160 E400

Arsenic 163 4.5 532

Barium 153 44.6 110
[(Cadrmium 0.571B 034U L&

(0.57 SQL)
Calcium 21500 27500 JL 14600
IChromium 17.6 7.1 25.5
anpﬁ 259 JL 8.1 B4.0 JL
(31.6 AC)
{liron 27000 7810 16600
{lLead 357 435 449
[Magnesium 8910 15000 JL 10400
‘fMuﬂgAn:s: 921 209 JH 313
(169 AC)

[IMickel 20.9 5918 123
[Potassium 2020 JB 42718 1560
Varadium 283 9318 20.1

Finc 287 152 854

Total Organic Carbbn (E/KE) T e Ly Pl el AR ey wos ot
froc [ 18800 [ 8670 | 10200 |
Mote: Bold type indicales the sample concentration is above the detecticn Timit.

Limderline type indicates the sample results is significant 25 defined in Section 5.

Key:

AC = adjusted concentration.

B = Tl reported concentration is between the instrument detection limit and the contract required detection Lot
bes = below ground surfice,

BE = background.

CLr = Contract Laboratory Program.

E&E = Ecology and Environment, Inc.

EPa = United States Environmental Frolection Agency.

GM = Cirandview Mine/Mill.

H = high bias.

D = ldentification.

in = inches:

| = The analyle was positively identified. The sssociated numerical valus is'3n estimate.
L = low hizs,

mgkg = milligrams per kilogram.

PO = Pend Oreille Mine/Mill

FFE = probable poin of enry.

S0 = sgdiment.

0L = sample quantitation limit.

TAL = Target analyte lisL

TOC = Total erganic carbor.

] =The analyte was not detected, The associnted numerical value is the contract required detection limil,
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Table 6-8
PEND OREILLE MINE/MILL SURFACE WATER SAMPLES
ANALYTICAL RESULTS SUMMARY
LOWER PEND OREILLE RIVER
MINES AND MILLS
PRELIMINARY ASSESSMENTS AND
SITE INSPECTIONS
PEND OREILLE COUNTY, WASHINGTON
[EPA Sample ID 01264419 01264401 01264410 01264412
ELP Inorganic ID | MIOGMS | MIOGLO MIOGLY MIOGMI ||
LP Organic ID NU NU NU NU
E & E Sample ID NU NU NU NU
Station Location POBKOISW | POPPOISW | POPPO2SW | POPPOISW
\Description Background FPE |
e e e o ol S i o e

[Barium | 5738 TL6IB: | BBAIE | 626 |

(200 SQL) ||
Calcium 18700 48500 89400 20100
Iron 537U 713U 409 107

ad 28U 8.7 9.3 28U

Magnesium 4950 1B 30200 29000 5230
[Manganese 7.71B 0.43 18 33.0 1018

{15 SQL)
Zinc 281B 212 62.5 4418

{20 SQL)
ﬁ:._ Bold type indicates the sample concentration 15 ghove the detection miL

Underiine type indicates flie sumple resalis is significant as defined in Section 5.

Key:

B = The reparied concentration s berween the instrument detectan limit and the contract required detection limil,
BE = Background.

CLP = Centract Laboratory Program,

E&E = Ecology and Environment, Inc.

EPA = United States Environmental Protection Agency.

I = [dentification.

] = The analyte was positively identified. The associated numerical value is an estimate,

peL = micrograms per liler.

MU = Mot utlized,

PO = Pend Oreille Mine/Mill

PPE = prokable point of entry.

SQL = sample quantitation limit.

5W = surface waier.

TAL = Target analyte list.

L = The analyte was not detzeted. The associated numerical valoe is the contract required detection limir

b-42



Table 6-9
PEND OREILLE MINE/MILL SEDIMENT SAMPLES
ANALYTICAL RESULTS SUMMARY
LOWER PEND QREILLE RIVER
MINES AND MILLS
PRELIMNARY ASSESSMENTS AND
SITE INSPECTIONS
PEND OREILLE COUNTY, WASHINGTON
[EPA Sample D 01264420 01264411 01264413
LP Inorganic [D MIOGMS MIOGMO MIOGM2
ICLP Organic ID JOGM9 JOGMO J0GM2
IE & E Sample TD 01050244 01050239 01050240
Station Location POBKOISD POPPOZSD POPPO3SD
{Depth (in. bgs) -2 0-8 0-8
’En:scriptiun Background PYE
TAL Mewk (mghkg) - e
Aluminum 11104 3310 4250
lArsenic 16.3 13.1 32
[Barium 133 250 44.7 J8
~admium 05718 6.1 027U
(057 5QL)
l[Cateium 21500 209000 JL 8600 JL
l[Chromium 17.6 9.2 6.0
reppcr 258 JL 284 244
{31.6 AC)
[itron 27000 31100 9160
f{Lead 35.7 346 236
IMEng:hmm 8910 42200 JL 5930 JL
anganese 921 1970 JH 160 JH
(1589 AC) {129 AC)
INicke! 20.9 404 7.8 1B
Wanadium 233 12.2JB 154
[Zinc 287 2370 160
[Total Crganic Carbon (mg/ks) z 7 = AT ]
froc [ 18800 | 46100 | 541) |
Noie Baold type indicates the sample concentration is above e detection lm.
Undesline (ype indicates the sample result is significant as defined in Section 5.,
Key:
AC = adjusted concentration,
B = The reported concentration is between the instrument detection limit end the contract required detection Hmit.
bgs = below ground surface.
BK = background.
CLP = Contract Laboratory Program.
E&E = Ecology and Environment, Inc.
EPA = United States Enviroamental Protection Ageney.
H = High bias.
m = [deitification.
in = inches.
] = The analyle was positively identified, The associated numerical value is on estimate.
L = Low bas,
makg = milligrams per kilogram.
PO = Pend Crreilie Mina™Mill.
FPE = proYrable poinl of eniry
5D = sediment.
SQL = sample quantitation limit
TaL = Targer analyre list.
TQC = Total arganic carbon
o = The analyte was not detected. The associated numenical value 15 the contract required detection limit,

6-43




[0 FUAp [LS\GO00801 V- LUV.LS:0] sav T0-8T-C umFurgsesy, ‘3|(1910) puag

Hquaeg | og SNOLLDASNI ALIS ANV eSS aL ‘STAROS
dVIN ALIS SINTINSSASSY AAVNIWITTH juallucujaug 8yl w 95| eneds [euopeweu] |7
*2UT JUMNLUOIIAUD PUE AS0[022 i

STIIN ANV SININ

HNIW LIHONE 074
HAATT HT1HYO ONHd d9morT

1-g ainidiy

ajdmeg uapetddn)

Haa[nsg

A0S

teten bt e
oleleleled

Steletelelets

Heys
N} Ao

spdumeg yuaipeifumo

PEOY 50

1934 ul 2jeag apwrkosldy

‘spnmeenddy ate suoneso) 3jdueg

“ARIE D) WP

FLElL e B u_._._.__._mn S0igy _"_:n_..nu.._ YBLd painnn agy pun
J3ANY A1y puay s oy Aewroosidde 1 saary

=0 g o apduans arpuBusop wnyg soumslg  cajay MG H WY raaanog

a4

b



29 U 1 LS1600080 10\Z-LYV.LS01 . SHY 208 uoiFuIyseN, "a[1910) puad
tAg umenr] e i X fi s
SNOLLOHdSNI 2.LIS QZM___ JUBLLILGA AU &3 W) Em:ﬂﬂmhﬁﬂt}w:mﬁﬂﬂﬁ. il
dVIN NOLIVDOT H1dNVS SINFWSSISSY AUVNINITT 31T YUILILOIIAUS PUE A30]023
HNIN LEMONE 3n1d STIIN ANY SHNIN : :
7-9 iy UHATE HTTHIO UNAd MEMOT
AS/MS T0ddTE

apdwes uaperEdn

ALY

Hdd

BwmrE ey

el,
EL
£

&
<

=
D]

IS8 fodd 58
ajdwes Juaipeidumog

IR AT p——

AIEM, D0ELING 1S

uuIpeg. g8

Anusp jomey sjgqeqord 944
AdUES Hdd o

139 ur apeag yriouddy

SUA] aNg a0 FH =
1 0z )

Ay

“mnwisdle 2w sonesa) ajdwieg

3|38 0 useIp
O U 2l SugL pUASE H2a1 pALIRULN 1)) pu
BINLY D0 PuRg g | fjaimunkoudde st mapy
A g 01 jdies pspeEunop Wl SIS oy Gl wE MRy

6-45




Sowrce: E& E 2001h.
Piles

Y
A5
LM R RS
;‘3‘#‘4‘0’0’0 4‘0‘;‘5‘
¥ Waste Rock Pile 4
e e
N sisisjetetatete
e
WKL KL
e%eteta%
9585808

Mud Ates
Mo Outflow
MNoted
4] I 20
————

Approximate Scale in Feel

LOWER PEND OREILLE RIVER Figure 6-3
- 2 T MINES AND MILLS ORIOLE MINE
ecology and environment, inc. | .0y LT ARY ASSESSMENTS SITE MAP
Sastia, Waafigion AND SITE INSPECTIONS
Pend Oreille, Washington Dute: | Drawn by
2-98-02 AES 10:START-Z\DIDS000MS T 46z 6-3

b-46



-, BKO3ISS

® 650 f1. from
adit’shaft)

Waste Rock
Piles

O¢—.ﬂudit

/:\E.:i‘.'j' POISHAED
Jirs

Pipe

PPE 1@
1

ORSPOZSD®
1

b
N>

(ALl
b

b
s

¢
3 Lo
oetetetelele
S P
5508

805
5
05055

Source: E & E 2001b.

1] 10 20
e ————
Approximalg Scele in Feet

~—Old Log Structure

L
otess
S
S

&

.3

)
s

¥

%5

i
Q’*I-

&
.

L
L
X

+
L

55

R W
ologeseleieloleteletelods!
O RIRRAXRS

&
%

i
65

&

- 7 Mud Area
P Mo Qutflow
o :
-~ Potential Moted
BK Background Sample PPE 3
OR Orole Mine
PPE Probable Point of Entry
8D Sediment
5P Spring
SW Surface Water
LOWER PEND OREILLE RIVER Figure 6-4
i . . MINES AND MILLS ORIOLE MINE
ccology and environment, inc. | = oo L1 IMINARY ASSESSMENTS SAMPLE LOCATION MAP
TR, Waibegian AND SITE INSPECT'ONS
Pend Creille, Washington Date: | Drwwn byt
2-28-012 AES T0:-START-20EDO0.ST 144 ig 6-4

647




Spurce: E & E 2001k,

0 10 20
| — e ——ie————}
Approximate Scale in Feal

Small Building— ] |

Shaft

g

Chain Link Fence
(topped with
barbed wire)

Flume Creek
Flow —

Waste Rock Pile

Collapsing
Wood Structure

Y

i e
Spring —s~ ,\i’a

\ A -('i“\
4 . P
Potential ., ’ ¢'¥’¢:+"'
N ASBRR
Access P e

Mate: Pend Creille River and Flume Creek are mat drawn 1o scals

ecology and environment, inc,
Internatianal Soesakily in Te Envronment

Sasti, Hashingin

LOWER PEND OREILLE RIVER

MINES AND MILLS

PRELIMINARY ASSESSMENTS

AND SITE INSPECTIONS
Pend Oreille, Washington

Figure 6-5

JOSEPHINE MINE
SITE MAP

Date; Drown by:
2-28-02 AES 10:5TART-D\0 1 0B00SETIAAg 6.5

b-4E




Source: E& E 2001b.
Key:

40 losephine Mine
PP PPE Sample

& PPE Probable Point of Entry
S0 Sediment

5P Spring
. I8 2 S¥ Surface Water
Approximate Scale in Feel
Collapsing
Wood Structure
Shaft -\
!JGSFEISW

Small Building—{ | |

Spring _,,_,.._"'- S
& =

Potential A, o
Access

Chain Link Fence

(topped with
barbed wire)

Waste Rock Pile

Flume Creek
Flow —

Mote: Pend Oreille River and Flume Cresk are ot drawn 1o scale,

LOWER PEND OREILLE RIVER Figure 6-G
ecology and environment, inc. MINES AND MILLS JOSEPHINE MINE
R e e e 0 | BRELIMINARY ASSESSMENTS SAMPLE LOCATION MAP

AND SITE TNSPECTIONS
Pend Oreille, Washington

Sauita, Wasringicn
Date: | Drawn by:

2-28-02 AES I:START-20 1080087 14\Gg 6-6

6-49




Source: Delomme 1998, 1

R
S s

e —.
Wb | g Cocpwer My
Wy Ay 2P

WasHINGTON

.
= Melaline

H\ Falls
i
“\.\_I“/_l

] 4

——
Approximate Scale m Miles l
- . .

“"ﬁhh\,.{ D Ay
j = : [ !
il}

e ‘II-.' 1
e AL

“sALMO BRIEST

]
L) = .
L}

\-| Af

Site Locatio

=
e
ok { 'E.:

_}

7
o e

L
iv-

; }h.
b

ecology and environment, inc.
inlpmasonal Speciaisis in e Erdmonmeni
Laatta, Wersingion

LOWER PEND OREILLE RIVER
MINES AND MILLS
PRELIMINARY ASSESSMENTS
AND SITE INSPECTIONS
Pend Oreille, Washington

Figure 6-7

GEANDVIEW MINEMILL
SITE VICINITY MAP

Drate:
3-1-02

Dirawn by:
AES

10:5TART-2OI0E00MET L4\ fip 6-7

6-50




EKEY:

@ Subsurface Soil Sample
Location

O Surfnoe Sml Sample

Location

Co-Located Surface Water
uned Sediment Sample
Location

Suspected Water
Storage Tank

Waste Rock

Change Room ——=

)

Former Wastewsler
Drainage Ditch

MNote: Bage map features are not Lo scile.

R e W
T
[ E! "“&*]

e

Grating

L]

Pump
House

Former Abandoned
Container and Drum Area

Concrete Foundation

Crusher

4

MNat 1o Scale

— Concrete Slabs

T
anamed SprioE S0

U

Fallen Tree

0o i \ R
Pipes A
Concrete . _|' _ : ~—— Garage/Metal Shop
Foundation—s — —§ — \j§
Blocks — —' — Dilapidated ;
Swampy Area """ Foundations Cars/Debris
Ore Storage and —> S5 m S
Off-loading e

Debris/Trash

Fenced Area

Water Pipes

Test Lab Sample Room

Access Road/
Entrance Road

ecology and envirenment, inc.

|rfieereaSonal Spacirialy in Da Envirgamant
Santie WesRAgIOn

LOWER PEND OREILLE RIVER
MINES AND MILLS
PRELIMINARY ASSESSMENTS

AND SITE INSPECTIONS
Pend Oreille, Washington

Figure 6-8
GRANDYIEW MINEMILL
SAMPLE LOCATION MAP
LOWER LEVEL-MILL AREA
Dhate; Dhrawn by
3-1-02 AES 10:START-2\0 108000957 14\fig 6-8

=51




TP01 (Five-Point Composite Sample)

TP02 (Five-Point Composite Sample)

7
KEY: A
KX/F[GW m
PPE  Probable Point of Entry )
® Co-Located Surface and Subsurface J,.l ! 100 200
Soil Sample Location - E‘;j Approximate Scale in Feet
L) Surface Soil Sample Location o
iy Cﬂ—!.,ur:at{:d. Surface Water and IIL..; s
Sediment Sample Location I F Dn_m:r WESIIEWHU::F
£ Background Co-Located Surface d RTRRRBEE
Water and Sediment Sample Location FDM‘FI
I
4
!
LIFD03
s
L
qmﬂd
I
-
p
DFpos
]
‘
)
!

Suspected Tailings Pile

Pend Oreille Village

Wellheads
/ Suspected
s+ Surface Water Pathway to
[ Pend Oreille River (FPE 1)
|
|
Y Power
— Riverside Bluff Station
e i I
il 300 Feet to EKH%
-— Pend Oreille River
APRO1 PRIz Oreill 1 <A
Pend Oreille River
Mote! Base map features are not to seale,
LOWER FPEND OREILLE RIVER o o
| MD\"EJS AND MILLS GRANDVIEW MINEMILL
ecology and environment, ine. —ant SAMPLE LOCATION MAP
iniesrabonal Specisfists |n the Emimamenl PRELIMINARY ASSESSMENTS 3 ‘
Pend Oreille, Washington Date: | Dhrawn by:
3-102 AES I0:START-2V01 08000957 1 4\fig 6-9

b-52



Lagend

® Sampls Location

Figure 6-10
GRANDVIEW MINE/MILL

w—-ﬂ (]

GROUNDWATER SAMPLE LOCATION MAP
October 2000 E & E Sampling Event

f-53 Metallne Falls, Washington
Pend Orellle County




Mote: Map features beyond main study ares are not drwn 1o scale.

Key:

-  Fence

TDF-3 Tailings Disposal

ecology and environment, inc.

Intarnational Specialists in tha Emdnonment
Eapatthe, Vashinglon

Facility-3
Figure 6-11
PEND OREILLE MINEMILL
SITE MAP
Dirawn by:
AES 10:START-2\0 108000987 14\fig 6-11

6=35




E‘E" l\a______:_l,l = = mm Em— e ommm o e ) omes
D> Adit Iy 1
\ | 2k
& Background Collocaled ':‘j e .-"-'( T
Surface Wates/Sediment = &
Sample J] '-----"’j&
A Co-located Surface 4 A
Waler/Sediment Sample J/f’f m
CK Creck | |'|
PO Pend Oreille Mine ]], PPE 2
==+ = Pend Oreille Mine Property fn POPPO2SW/SD /i i |
P Fortal | . -
PP FPE p 4§ Potential PPE 4 I
7 &N |
FPE®@ Probable Point of Eniry L,L b H -
SD Sediment Nomired ;&m : |
SS Surface Sail 4 o '. Crask 1 I
B Surface Soil Sample A ﬁﬁb Creek E I
S S \ q PDTPnass {M FDTPUESS _~POCKO1SW/SD]
TDF Tailings Disposal Facility i\ : g i
TP Tuilings Pile PPE 1 "t‘ POTPOOSS
POTPOISS ;/
TC Threemile Creek FQERISW ) ‘? {- /,’i
— . )
WP Wasts Rock Pile = Ty u.h‘ . i
—%  Water Flow / 7 I—SPNSD 8 PGTPWSS |
. A M /Frog Ventilation , _9 "
@ Wetland u——Jr;v-CreeH Shaft |
Storage v,&a Gall
| Facliifes Pend QOreille t.:g* Course |
Assay Offica i
grlgssmrage oMiﬂE Buiding
Mill
Mine ‘ A-"’

Office 5
PPE 3
POPPoasw/sp| LPOWP02SS
Wma
L
L3
——oCreet [POWPO3SS
LFDmess =

B Pl Grandview
J‘-\ Mine
S
' GMPPOSSW/SD

< POBKO1SW/SD

Source: Ecology 2000, Appromimate Scale in Meters

LOWER PEND OREILLE RIVER Figure 6-12
; g MIMES AND MILLS o
ecology and environment, inc, - SHot e PEND OREILLE MINE/MILL
F ,,.nm_mzsmahu ki PRELIMINARY ASSESSMENTS SAMPLE LOCATION MAP
S, e dbiglesy AND SITE INSPECTIONS
Pend Oreille County, Washington Tate: | Drawn by
4.5402 AES 1 START-2\0 1 0RODDST | d\fig 6-12

6-57




7. EPA CLP ANALYTICAL RESULTS, SURFACE WATER
MIGRATION/EXPOSURE PATHWAYS, AND TARGETS

The following sections describe the surface water migration pathway for the 5 mines/mills that
were sampled; namely Blue Bucket Mine, Oriole Mine, Josephine Mine, Grandview Mine/Mill, and Pend
Oreille Mine/Mill; tributaries that were sampled: potential targets within the range of influence of these
mines/mills (Figures 7-2 through 7-6); and a discussion of sample results evaluated in accordance with
criteria described in Section 5.1.2. Analytical data forms from laboratory analyses are provided in
Appendix D,

An evaluation of the groundwater migration, soil exposure and air migration pathways for the
Blue Bucket Mine, Oriole Mine, Josephine Mine, and Pend Oreille Mine/Mill was not conducted as part
of this investigation. An evaluation of these pathways was conducted for the Grandview Mine/Mill site
and can be found in the Grandview Mine PA/SI report prepared by E & E for EPA, dated June 2001.

A description of the groundwater migration, soil exposure and air migration pathways was prepared
for the Pend Oreille Mine/Mill site with conditions observed as of May 2000. This information can be
found in the Pend Oreille Mine Preliminary Assessment report prepared by E & E for EPA, dated November
2000.

Refer to Table 7-1 for PPEs of each sampled mine/mill.

71 BLUE BUCKET MINE
7.1.1  Surface Water Pathway Description

The potential source area at the Blue Bucket Mine includes a waste rock pile measuring
approximately 60 feet long by 50 feet wide by 15 feet deep. The distance from the waste rock pile to a
nearby unnamed creck is approximately 30 feet. Potential flow from a shaft on the property to the unnamed
creek is approximately 5 feet (Figure 6-2, Table 7-1).

The START-2 estimated the flow of the unnamed creek to be 20 gpm. The average annual flow rate
recorded for Pend Oreille River near Metaline Falls is 24,580 cubic feet per second {(cfs; USGS 1964);

The average annual precipitation is 27.38 inches in Metaline Falls, Washington (WRCC 2001). The

2-year, 24-hour rainfall event for the area ranges from 1.8 to 2.4 inches (WRCC 2001).
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Soils in the area of Blue Bucket Mine were mapped as Belzar silt loam, high precipitation, 20 to 40
percent slepes. This moderately deep, well drained soil is on the foot slopes and ridgetops of foothills and
mountains. Runoff is rapid, and the hazard of water erosion is severe. (USDA 1992}

Approximately 23 upgradient acres of land is expected to drain through the source area at the mine
(USGS 1992b). The drainage area of sources is approximately 80 acres (USGS 1992h).

Mines/mills adjacent and/or near the Pend Oreille River are assumed to flood at least gvery two
years (USGS 1998a).

No containment features such as run off controls exist at the waste rock pile at the mine.

7.2 ORIOLE MINE
7.2.1  Surface Water Pathway Description

Potential source areas at the Oriole Mine include waste rock piles described in Section 6. The
largest waste rock pile measured approximately 25 feet long by 13 feet wide by 4 feet deep. Flow from a
nearby spring reaches the waste rock pile and continues into a muddy area with no outflow. The START-2
estimated spring flow at 32 gpm. There is a potential for overland flow from the muddy area to Linton
Creek during periods of heavy rainfall or snowmelt, and floods (Figure 6-4, Table 7-1). Linton Creek, a
tributary to the Pend Oreille River, is located north of Metaline Falls. It is located on the west side of the
Pend Qreille River approximately 1 mile upstream from Metaline Falls and 11 miles upstream from
Boundary Dam with an estimated flow of 2 cfs (Ecology 2001b).

The average annual flow rate recorded for Pend Oreille River near Metaline Falls is 24,580 cfs
(USGS 1964).

The average annual precipitation is 27.38 inches in Metaline Falls, Washington (WRCC 2001). The
2-year, 24-hour rainfall event for the area ranges from 1.8 to 2.4 inches (WRCC 2001).

Soils in the vicinity of Oriole Mine were mapped as Belzar, high precipitation-Rock outcrop
complex, 5 to 40 percent slopes. Runoff is rapid, and the hazard of water erosion is severe. (USDA 1992)

Approximately 80 upgradient acres of land is expected 1o drain through the source area at the mine
(USGS 1984). The drainage area of sources is approximately 43 acres (USGS 1984).

Mines/mills adjacent and/or near the Pend Oreille River are assumed to flood at least every two
years (USGS 1998a).

Mo containment features such as run off controls exist at waste rock piles at the mine.

¥
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73 JOSEPHINE MINE
7.3.1  Surface Water Pathway Description

The potential source area at the Josephine Mine is a waste rock pile measuring approximately 60
feet long by 10 feet high by 2 feet deep. The entire length of the waste rock pile extends into the Pend
Oreille River (Figure 6-6, Table 7-1).

The average annual flow rate recorded for Pend Oreille River near Metaline Falls is 24,580 cfs
(USGS 1964).

The average annual precipitation is 27.38 inches in Metaline Falls, Washington (WRCC 2001). The
2-year, 24-hour rainfall event for the area ranges from 1.8 to 2.4 inches (WRCC 2001).

Soils in the vicinity of Josephine Mine were mapped as Belzar silt loam, high precipitation, 20 to 40
percent slopes. This moderately deep, well drained soil is on the foot slopes and ridgetops of foothills and
mountains, Runoff is rapid, and the hazard of water erosion is severe. (USDA 1992)

Approximately 4 upgradient acres of land is expected to drain through the source area at the mine
(USGS 1992a). The drainage area of sources is approximately 23 acres (USGS 1992a).

Mines/mills adjacent and/or near the Pend Oreille River are assumed to flood at least Every two
years (USGS 1998a).

No containment features such as run off controls exist at waste rock piles at the mine,

74 GRANDVIEW MINE/MILL
74.1 Surface Water Pathway Description

The site is located approximately 0.75 mile east of Pend Oreille River. Site topography slopes
gently toward Pend Oreille River. The site consists of two main levels, The lower level appeared to be the
mill operational area and the upper area appeared to be the mine operational area. The two main levels are
relatively flat with a slope between them. There is another slope between the lower level and the suspected
tailings pile, which slopes gently toward Pend Oreille River, The nearest potential source area at the site to
the river is the suspected tailings pile. From this source area, it is approximately 300 feet overland to Pend
Oreille River (Figure 6-12, Table 7-1). From this PPE in Pend Oreille River, it is approximately 8 miles to
Boundary Dam.

The average annual flow rate recorded for Pend Oreille River near Metaline Falls is 24,580 cfs
(USGS 1964).

The average annual precipitalion is 27.38 inches in Metaline Falls, Washington (WRCC 2001). The

2-year, 24-hour rainfall event for the area ranges from 1.8 to 2.4 inches (WRCC 2001).
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Runoff is medium, and the hazard of water erosion is moderate. (USDA 1962

Approximately 4 upgradient acres of land are expected to drain through a source area at the site
(USGS 1992a). The drainage area of sources is approximately 33 acres (USGS 1992a).

Mines/mills adjacent and/or near the Pend Oreille River are assumed to flood at least Every Lwo
years (USGS 19983a),

No containment features such as run off control exist at the contaminant sources at the site,

7.5 PEND OREILLE MINE/MILL
7.5.1  Surface Water Pathway Description

Surface waler resources in the vicinity of the Pend Oreille Mine/Mill include the Pend Oreille River,
. creeks that transect the mineralized areas of the Metaline District and provide water to the river, and lakes
that are usually found within the glacial sediments and are frequently associated with wetlands. Potential
source areas at the site include mine water discharge into the Pend Oreille River, three TDFs, and one waste
rock pile. A description of overland flow from source areas at the site to associated PPEs is provided in
Table 7-1. PPE locations are shown in Figure 6-12,

Surface water flows are generated from precipitation in the form of rainfall or snowfall, and where
groundwater is exposed at the surface.

Several creeks transect the site. Threemile Creek, which flows year-round and has flow rates of a
few hundred gpm or higher depending on the time of year, is located near the northern border of the
mine/mill and adjacent to USFS-managed lands. Threemile Creek is primarily confined to a single channel
along most of its length within the mine/mill area, and dorms a large forested wetland used by beavers near
the northeastern boundary of the mine/mill. (Ecology 2000)

Twao creeks are found near the TDF-1. One creek (Creek 1) originates to the east of the mine/mill,
near the golf course. Water flows within a well-defined channel along most of its length during most of the
- year and empties into Pend Oreille River. (Figure 6-12; Ecology 2000)

Two seep areas are located by TDF-2 and TDF-3. The water in these seeps appear to originate from
hill slopes and from TDF-2. This seepage is collected in diversion channels and routed around and to the
base of TDF-1, where it meets with natural seepage. This water then flows downslope (Creek 2) and drains
into Pend Oreille River (PPE 2). Surface water runoff from TDF-1 and TDF-2 drains into installed
diversion ditches which drain into Pend Oreille River, (Figure 6-12, Ecology 2000)
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A third unnamed creek (Creek 3) originates off the property east of the 9th/18th fairway of the
Metaline Falls Golf Course. It flows approximately 160 feet through a wetland on the edge of the fairway,
and for an additional 150 feet on the fairway before flowing underground. (Ecology 2000)

Frog Creek originates approximately 900 feet downslope from TDF-3 as a groundwater spring and
seep. Frog Creek derives its water from groundwater flowing beneath the kettle basin that holds TDE-3 and
from precipitation; it has a perennial flow. Initially, water from the spring flows into several channels,
which then join into a single channel approximately 400 feet downstream from the source. This channel
flows downhill until it intersects an access road that leads to TDF-1, then flows northerly along this road,
and then westerly under the road into a small pond. The flow rate is estimated by Ecology to be 40 epm.
The creek flows from the pond in a northwesterly direetion until surface flow terminates approximately 100
feet downslope from the pond. The creek resurfaces approximately 50 feet downslope from the southern
mine/mill access road that parallels Pend Oreille River. The water collects into two channels and eventually
flows into Pend Oreille River. (Figure 6-12, Ecology 2000)

Flume and Beaver creeks are important tributaries of Pend Oreille River that drain into the river
from the west and are also near the site (Figure 7-12). Surface water runoff from the staged waste rock may
drain by sheet flow into Flume Creek which drains into Pend Oreille River.

Each of the PPEs described in this section are located along the Pend Oreille River. Approximately
8 miles of the 15-mile target distance limit (TDL) are on the Pend Oreille River between the PPEs on site
and Boundary Dam; | mile covers the final section of the Pend Oreille River from Boundary Dam to the
Canadian border; and the remaining 6 miles are on the Pend Oreille River in Canada {Figure 7-11),

The average annual flow rate recorded for Pend Oreille River near Metaline Falls is 24,580 cfs
(USGS 1964).

The average annual precipitation is 27.38 inches in Metaline Falls, Washington (WRCC 2001). The
2-year, 24-hour rainfall event for the area ranges from 1.8 to 2.4 inches (WRCC 2001).

Approximately 13,698 upgradient acres of land are expected to drain through a source area at the
site (USGS various dates), The drainage area for the waste rock pile at the site is estimated to be 64 acres
(USGS various dates).

Mines/mills adjacent and/or near the Pend Oreille River are assumed to flood at least every two

years (USGS 1998a),
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7.6 TRIBUTARIES

Tributaries to the lower Pend Oreille River sampled as part of this field effort include Linton Creek,
Sullivan Creek, Flume Creek, Beaver Creek, Slate Creek, Ledbetter Creek, Everett Creek, an unnamed
tributary, Lime Creek, and Pewee Creek (Figure 7-12). Sample results are summarized in Tables 7-3
and 7-6.

Linton Creek is located on the west side of the Pend Oreille River 1 mile upstream from Metaline
Falls and approximately 11 miles upstream from Boundary Dam with an estimated flow of 2 cfs
(Ecology 2001b). Sullivan Creek is located on the east side of the Pend Oreille River approximately % mile
downstream from Metaline Falls and 9 miles upstream from Boundary Dam with an estimated flow less than
10 cfs on the North Fork of Sullivan Creek and an estimated flow between 30 and 170 cfs on Sullivan Creek
(Ecology 2001b). Flume Creek is located on the west side of the Pend Oreille River approximately 1 mile |
downstream from Metaline Falls and 8 miles upstream from Boundary Dam with an estimated flow
between 5 and 35 cfs (Ecology 2001b). Beaver Creek is located on the west side of the Pend Qreille River
approximately 2 miles downstream from Metaline Falls and 7 miles upstream from Boundary Dam. Slate
Creek is located on the east side of the Pend Oreille River approximately 4 miles downstream from Metaline
Falls and 5 miles upstream from Boundary Dam. Ledbetter Creek is located on the west side of the Pend
Creille River approximately 5 miles downstream from Metaline Falls and 4 miles upstream from Boundary
Dam. Everett Creek is located on the west side of the Pend Oreille River approximately 5 miles downstream
from Metaline Falls and 4 miles upstream from Boundary Dam. The unnamed tributary is located on the
east side of the Pend Oreille River approximately 7 miles downstream from Metaline Falls and 3 miles
upstream from Boundary Dam. Lime Creek is located on the east side of the Pend Oreille River
approximately 7 miles downstream from Metaline Falls and | mile upstream from Boundary Dam. Pewee
Creek is located on the west side of the Pend Oreille River approximately 9 miles downstream from

Metaline Falls and 1 mile upstream from Boundary Dam.

77 TARGETS

This section discusses potential target information for the 5 mines that were sampled, namely, Blue
Bucket Mine, Oriole Mine, Josephine Mine, Grandview Mine/Mill, and the Pend Oreille Mine/Mill.

The Clark-Fork/Pend Oreille Basin is characterized by highly valued recreational and economic
resources and is the central focus of nearly every major urban, industrial, and agricultural activity in the
region. Vast resources of minerals, umber, fish, wildlife, water, rangeland, and croplands support a variety

of human uses, ranging from mining and agriculture to recreational fishing and boating. (EPA 1993)
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Surface water intakes are reported to lie within the surface water TDL for each of the mines/mills
sampled. Refer to Table 7-2 for surface water intakes for each mine/mill. The average number of persons
per household in Metaline Falls is 1.49 (USBC 2000); therefore, the START-2 estimates the following:

’ There are 2.98 persons using surface water far drinking water within the 15-mile TDL of Blue
Bucket Mine:

. There are 2.98 persons using surface water for drinking water within the 15-mile TDL of
Oriole Mine;

. There are no persons using surface water for drinking water within the 15-mile TDL of
Jusephine Mine;

. There are no persons using surface water for drinking water within the 15-mile TDL of
Grandview Mine/Mill; and

. There are no persons using surface water for drinking water within the 15-mile TDL of Pend
Oreille Mine/Mill. (Ecology 2001a)

The START-2 expects that surface water will be used within the TDL for irrigation of commercial
food or forage crops or for watering of commercial livestock,

Fishing occurs on Pend Oreille River; however, the river is relatively underutilized with respect to
fisheries (BLM 2001). Boundary Dam notes that visitors can fish for rainbow trout as they drift down the
river in a raft or boat (BLM 2001). Seattle City Light is promoting tourism with
www.cityofseattle.net/light/tours/boundary (Baker 2001). Fishing around Box Canyon Dam has been
documented; however, fish catch data are not available. The area contains trout, perch, catfish, but no
steelhead or salmon (Owens 2001).

Maost of the fishing that occurs on the Pend Oreille River is by local residents, and is concentrated at
the mouth of major tributaries such as Flume, Sullivan, and Slate crecks. Some boating occurs on the river
adjacent to the mine/mill areas. Rafting, innertubing, swimming, jetskiing, and waterskiing occur
predominantly upstream from the 5 mines/mills that were sampled between Box Canyon Dam and Metaline
Falls. A privately-conducted jet-boat tour of the Pend Oreille River from Box Canyon to Boundary Dam
which passes by the 5 mines/mills runs approximately four days each week during late spring, summer, and
early fall tourist season. At present, the only boat launches along this stretch of the Pend Oreille River are in
Metaline and at the Boundary Dam (Ecology 2000).

One fish species present in the lower Pend Oreille River has been listed as threatened by the federal
government; bull trout (Salvelinus confluentus), a Federal listed threatened species found in the Columbia
River basin distinct population segment, was listed as a threatened species by the United States Fish and

Wildlife Service on June 10, 1998, One bird species present in the lower Pend Oreille River has been listed
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as threatened or endangered by the state or federal government. The American peregrine falcon (Falco
peregrinus anatum; a State listed endangered species) typically lives along mountain ranges, river valleys,
and coastlines. Peregrine falcons may occasionally fly along Pend Oreille River near the 5 mines/mills that
were sampled. (Ecology 2000)

Five mammal species in the vicinity of the 5 mines/mills have been listed as threatened or
endangered by the state or federal government. Gray wolves (Canis lupus; 2 Federal listed endangered
species) have been sighted and their presence confirmed in the Colville National Forest, although these are
likely lone dispersing wolves. Camera surveillance has not detected wolves, and no systematic surveys for
wolves have been conducted. Grizzly bears (Ursus arctos; a Federal listed threatened and State listed
endangered species) are present throughout the Colville National Forest, although the number of bears is
lower near Lake Sullivan and the 5 mines/mills that were sampled. A grizzly bear den has been found on the
Colville National Forest, east of the Pend Oreille Mine/Mill near the Idaho border, and grizzly bears have
been radio-located on both sides of the Pend Oreille River. The Pend Oreille Mine/Mill is adjacent to a
designated grizzly bear recovery area, which begins east of State Route 31. The North American (Canada)
lynx (Lynx canadensis; a proposed Federal listed threatened or endangered and State listed threatened
species) may travel through the 5 mines/mills areas; tracks of lynx were found in the Slate Creek drainage in
1978. The Pacific fisher (Martes pennanti pacifica; a Federal listed species of concern and State listed
endangered species) is a large, weasel-like animal. There have been unconfirmed sightings in the 3
mine/mill areas, and it is believed that the fisher may be present around Sullivan and Slate creeks, as well as
Sullivan Lake. The woodland (mountain) caribou (Rangifer tarandus caribou; a Federal and State listed
endangered species) could potentially enter the 5 mine/mill areas, but all woodland caribou that have been
previously signted on or near the Pend Oreille Mine/Mill were transplanted animals that had been released
nearby and were relurning to the release site. There is a woodland caribou recovery area which includes
mostly wilderness area east of the Pend Oreille Mine/Mill, within 25 miles south of the International Border,
and further east into Idaho. (Ecology 2000)

Recreational activities that occur in the nearby Colville National Forest include hiking, camping,
fishing, picnicking, mountain biking, cross-country skiing, snow shoeing, snowmobiling, horseback riding,
wildlife viewing, motorized travel, and recreational gold panning and dredging. Hunting is not allowed on
lands owned by Teck Cominco American Inc. (Ecology 2000).

The Salmo-Priest Wilderness Area is located approximately 3 miles east of the Pend Oreille
Mine/Mill. The Wilderness Area covers 39,940 acres and is within the Colville and the Idaho Panhandle

National Forests. Recreational use in this wilderness area is limited compared to other wilderness areas
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within the state because of its distance from large population centers. Recreational activities that occur
within the wilderness area include hunting, fishing, camping, mountain biking, wildlife viewing, and winter
sports (Ecology 2000).

Farms and rural residential development are found to the east and south of the 5 mine/mill areas that
were sampled. The main crops raised on agricultural lands along the Pend Oreille River are small grains and
hay. Most of the agricultural land in the area originated from 160-acre plots that were homesteaded at the
turn of the century. A few privately-owned farms occur in the vicinity of the Pend Oreille Mine/Mill and the
other four mines/mills that were sampled, They are operated primarily for growing hay and raising cattle.
Such farms are located north of the Pend Oreille Mine/Mill along Threemile Creek, east of State Route 31
opposite the mine/mill entrance, and across the Pend Oreille River north of Flume Creek. These operators
also lease USFS-managed lands in close proximity fo their base properties for use as summer pasture, The
closest relatively high-density residential area is Pend Oreille Village, located along the river approximately
1.5 miles south of the Pend Oreille Mine/Mill. At present, the village has approximately 30 residents. The
town of Metaline Falls, population 230, is located approximately 2 miles southwest of the Pend Oreille
Mine/Mill. To the east of Metaline Falls is the community of Lehigh Hill, with a population of 45,

Metaline is located across the river from Metaline Falls and has a population of 172. USFS-managed lands
are located to the north of the 5 mine/mill areas sampled. Boating activities are common on the Pend Oreille
River, especially on weekends, from the spring through the fall, (Ecology 2000)

There are no schools or day-care facilities within 200 feet of the 5 mine/mill areas that were
sampled.

According to National Wetland Inventory maps:

. 0.47 linear miles of wetland frontage exists along the Pend Oreille River to the International
Border for Blue Bucket Mine;

. 0.47 linear miles of wetland frontage exists along the Pend Oreille River to the International
Border for Oriole Mine;

. 0.03 linear miles of wetland frontage exists along the Pend Oreille River to the International
Border for Josephine Mine;

. 0.430 linear miles of wetland frontage exists along the Pend Oreille River to the International
Border for Grandview Mine/Mill;

. 0.03 linear miles of wetland frontage exists along the Pend Oreille River ta the International
Border for Pend Oreille Mine/Mill. Wetlands were identified by Ecology at five additional
locations on site:

. 1.5 acres of wetland area exists along Threemile Creek near the northeastern corner of the site,

2 acres of antificially-created wetland area exists along the eastern side of TDE-1,
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. 0.01 acre of wetland area exists between TDF-2 and TDF-1 at the base of the TDF-2

embankment,
. 0.1 acre of wetland area exists along Creek 3,
. 1.5 acres of wetland area is associated with the upper portions of Frog Creek (Figure 6-12),

Wetlands are located throughout the watershed, interspersed along the Pend Oreille River (USFWS 1987).

7.8 SAMPLE LOCATIONS

Four surface water and 20 sediment samples, including three representative background samples
were collected from the lower Pend Oreille River and its tributaries and were submitted for EPA CLP
analysis by E & E (Figure 7-1). This includes one sediment sample collected at the sand bar at Myers Dam
and two surface water samples collected at the Metaline Falls Municipal Water Intake. The data for the
aforementioned sediment and twa surface water samples are found in Appendices F and G, respectively.

Twao surface water samples, which includes a background, were collected on the Pend Oreille
Mine/Mill property to determine whether contaminants from the tailings at the Pend Oreille Mine/Mill have
impacted the unnamed creek and the lower Pend Oreille River. POCKO1SW was collected north of TDF-1
and TDF-2 on the unnamed creek identified as Creek 1. This surface water sample was co-located with
sediment sample POCKO1SD.

Two sediment samples were collected on the Pend Oreille Mine/Mill at two springs flowing through
wetlands located adjacent to TDF-1(POSPO15D and POSPU2SD; Figure 6-12). The water from both springs
flowed into intervention trenches which feeds into the Pend Oreille River.

Four sediment samples were collected from upstream reaches of the Pend Oreille River to determine
whether contaminants from any upgradient mining sources have impacted the lower Pend Oreille River,

Samples were collected at the following locations (Figure 7-1):

s The northern most point of the Pend Oreille River below the Boundary Dam (PRRS015D);
. Upstream of Lime Creek (PRRS02SD);

. Downstream of the Pend Oreille Mine/Mill and upstream of Threemile Creek (PRRS035D);
and

. Upstream of the Pend Oreille Mine/Mill and downstream of Grandview Mine/Mill at the
confluence of Flume Creek and the Pend Oreille River (PRRS045D).
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Nine sediment samples were collected from the tributaries of the Pend Oreille River, to document
the distance contaminants have migrated and whether targets, such as wetlands, communities, and

reservoir/lakes have been impacted. Samples were collected at the fol lowing locations (Figure 7-1):

. Upstream of the confluence of Lime Creek with the Pend Oreille River {(PRTBOISD);

. Upstream of the confluence of Everett Creek with the Pend Oreille River (PRTBO2SD):

. Upstream of the confluence of Ledbetter Creek with the Pend Oreille River (PRTBUO3SD);

. Downstream of PRTBOZSD and upstream of PRTBOISD at an unnamed creek (PRTB04SDy}:

. Upstream of the confluence of Slate Creek with the Pend Oreille River (PRTBO55D);

. Upstream of the confluence of Pewee Creek with the Pend Oreille River (PRTEBNGSD);

. Upstream of the confluence of Beaver Creek with the Pend Oreille River (PRTBO7SD);

. Upstream of the confluence of Sullivan Creek with the Pend Oreille River (PRTBOESD]); and

. Upstream of the confluence of Linton Creek with the Pend Oreille River {PRTB0YSD).

Two surface water and sediment samples were collected by Weston upstream of the confluence of
Flume Creek with the Pend Oreille River (UW002SW, UW003SW, US002SD. and US003SD, respectively;
Figure 7-1).

7.9 SAMPLE RESULTS

Pend Oreille Mine/Mill. Sample results are summarized in Table 7-3 and 7-4. Zinc was detected
at an elevated estimated low concentration in POCK01SW (63.2 pg/L). Cadmium was detected at an
clevated coneentration in POCKOISD (3.5 mg/kg). Lead was detected at an elevated concentration in
POCKO1SD (180 mgfkg). Nickel was delected at an elevated concentration in POCK015D (44.8 mg/kg).
Vanadium was detected at an elevated concentration in POCKO01SD (26.8 mglke). Zinc was detected at an
elevated adjusted concentration in POCK01SD (217 mg/kg).

Arsenic was detected at elevated concentrations in POSPO1SD (17.2 mg/kg) and POSP0O2SD
(11.8 mg/kg). Cadmium was detected at elevated concentrations in POSP01SD (9.8 mg/kg) and POSPO2SD
(14.6 mg/kg). Copper was detected at an elevated estimated low concentration in POSP02SD (165 mgikg).
Lead was detected at elevated concentrations in POSPO1SD (351 mgfkg) and POSP025D(1,960 me/ke).
Mercury was detected at an elevated concentration in POSP02SD (0.39 mg/kg). Vanadium was detected at
an elevaled concentration in POSPO2SD (20.8 mg/kg). Zinc was detected at elevated concentrations in

POSPOLSD (3,320 mg/kg) and POSPO2SD (2,610 me/kg).

IS TART- D0 10800957 14 T-11




Pend Oreille River. Sample results are summarized in Table 7-3. No analytes were detected at an
elevated concentration in the sediment samples collected in the Pend Oreille River.

Lime Creek. Sample results are summarized in Table 7-5. Chromium was detected at an elevated
concentration in PRTBOISD (57.7 mg/kg). Selenium was detected at an elevated estimated low
concentration in PRTBOISD (4.9 mg/kg).

Everett Creek. Sample results are summarized in Table 7-5. Cadmium was detected at an elevated
concentration in PRTB02SD (6.1 mg/kg). Chromium was detected at an elevated coneentration in
PRTBO25SD (86.2 mg/kg).

Ledbetter Creek. Sample results are summarized in Table 7-5. “4,4-DDT"” was detected at an
elevated concentration in PRTB03SD (10 mg/kg).

Unnamed Tributary. Sample results are summarized in Table 7-5. No analytes were detected al
an elevated concentration in the sediment sample collected in the unnamed tributary.

Slate Creek. Sample results are summarized in Table 7-5. No analytes were detected at an elevated
concentration in the sediment samples collected in Slate Creek,

Pewee Creek. Sample results are summarized in Table 7-5, No analytes were detected at an
elevated concentration in the sediment sample collected in Pewee Creek.

Beaver Creek. Sample results are summarized in Table 7-5. No analytes were detected at an
elevated concentration in the sediment sample collected in Beaver Creek.

Sullivan Creek. Sample results are summarized in Table 7-5. No analytes were detected at an
elevated concentration in the sediment sample collected in Sullivan Creek.

Flume Creek. Sample results are summarized in Table 7-5. No analytes were detected at an
elevated concentration in the sediment and surface water samples collected on Flume Creek.

Linton Creek. Sample results are surnmarized in Table 7-5. No analytes were detected at an
elevated concentration in the sediment sample collected in Linton Creek.

Refer to Appendix E for the results of a sediment sample collected from a sand bar at Myers Dam
(MDSBO1SD).

Refer to Appendix F for the results of two surface water samples collected from the Metaline Falls
domestic drinking water intake (MFO1SW and MF02SW). MFO1SW was collected at the confluence of the

intake to Linton Creek. MF025W was collected at the origin of the spring.
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Table 7-1

MINE AND MILL PPE LOCATIONS

LOWER PEND OREILLE RIVER MINES AND MILLS
PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS
PEND OREILLE COUNTY, WASHINGTON

MINE

PPE

LOCATION

Elue Bucker
(Figure 6-2)

PPEI

Galvanized metal culvert under forest service road
entering unnamed creek.

PPE2

Potential flow from shafi to unnamed creek
approximately 5 feet.

PPE 3

Waste rock pile to unnamed creek approximately 30

Origle
(Figure 6-4)

PPE 1

feet. " e Al
Ly Ak PLI k

20 feet southeast of shaft a spring originates and
flows approximately 75 feet before coming into
contact with the waste rock pile. The spring then
flows adjacent to the waste rock pile. At the base of
the waste rock pile is PPEI.

PPE2

Located approximately 160 feet southeast of PPEI,
where the waste rock pile comes into contact with
the spring.

PPE3

Potential overland pathway to Linton Creek.

Josephine Mine
(Figure 6-6)

PPEl

Approximately 2 feet southeast of the collapsing
wood structure a spring originates and flows
approximately 40 feet and joins the Pend Oreille
River.

PPE2

PPE2 is 60 feet long and is the entire length of the
waste rock pile which enters the Pend Oreille River.

Grandview Mine/Mill
(Figure 6-12)

GMPPO4

PPE1 is the overland flow from the mine workings
on the upper level to the Pend Oreille River.

GMPPO5

PPE2 is the overland flow west from the tailings pile
approximately 300 feet to the Pend Oreille River.

Pend Oreille Mine/Mill
(Figure 6-12)

PPE1

The ventilation shaft at the mine is flowing
approximately 1,260 feet in a northwest direction
towards the Pend Oreille River.

PPE2

PPE2 is the overland flow in a northwestern
direction from TDF-1 through Creek 2
approximately 1,585 feet to the Pend Oreille River

PPE3

PPES3 is approximately 882 feet long and is the
entire length of the waste rock pile that is contacting
the Pend Oreille River.

Patential
PPE4

Potential PPE4 is the overland flow in a northern
direction from TDF-2 (for approximately 1,260 feet)
through Creek Ifor approximately 3,906 feet to the
Pend Oreille River,
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Table 7-2

SURFACE WATER INTAKES WITHIN 15-MILE TDL
LOWER PEND OREILLE RIVER MINES AND MILLS
PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS

PEND OREILLE COUNTY, WASHINGTON

[ —_ Mine [FE= 15-mile TDL_
Blue Bucket Mine = - 2
Oriole Mine 2
losephine Mine 0
Grandview Mine/Mill o
[Pend Creille Mine/Mill = i

Source: Ecology 20014

Key:
TDL = Target distance limit.
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PEND OREILLE MINE/MILL SURFACE WATER

Table 7-3

SAMPLES
LOWER PEND OREILLE RIVER |l
MINES AND MILLS
PRELIMINARY ASSESSMENTS AND
|l SITE INSPECTIONS
PEND OREILLE COUNTY, WASHINGTON |
EPA Sample ID 01264265 01264266
ICLP Inorganic ID MIOF10 MIOF11
ICLP Organic ID NU NU
E & E Sample [D NU NU i
Station Location TCBKOISW POCKOISW |
Description __ Background Release I
AL Ml (/L) = e Sa0ts e o e
Fa]{:m.m 68300 130000
ﬂ]‘_\'{ngnc.sium 11900 31200
ne 25UIK 63.2 JL.
(3.2 AC)
—_— =—u—.__""_——'h
Mate: Bold type indicates the sample concentration is above the detection limir.
Underline type indicates the sample results is elevated as defined in Section 5.
Key:
AC = adjusted concentration.
BK = Background.
CK =Creek I,
CLP = Contract Laboratory Progmm.
E&E = Ecology and Environment, Ine.
EPA = Linited States Environmental Protection Agency.
D = ldenufication.
1 = The analyte was positively identified. The associated numerical value is an estimate.
E = Unknown bizs,
L = Low bias,
15 = micrograms per e,
MU = Mot utilized.
PO = Pend Creille Mine/Mill.
5w = surface water,
TAL = Target analyle lisL.
TC =Threemile Creek.
u

= The analyle was nat detected. The associated numerical value is the contract required detection limit




Table 7-4
PEND ORELLE MINE/MILL SEDIMENT SAMPLES
ANALYTICAL RESULTS SUMMARY
LOWER PEND OREILLE RIVER MINES AND MILLS
PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS
PEND OREILLE COUNTY, WASHINGTON
EFA Sample (D 01284264 01264263 01264351 01264352
(CLP Inorganic [D MIOF09 MIOFO8 MIOFK4 MJOFKS
[CLP Organic ID JOF( JOF08 JOFK4 JOFKS
E & E Sample ID 01050278 01050277 01050260 01050261
Station Location TCBEOISD POCKOISD POSPOISD POSFO25D
Depth (in. bgs) 0-8 -8 0-8 0-8
Description Background Relense
[TAL Metals (mg/kg) fae T cae | S e R e e
Aluminum 2860 2100 476 1430
Arsenic 47U Tau 17.2 11.8
adrmim 1418 s 9.8 14.6
(1.4 5QL)
Ell:ium 202000 115000 142000 175000
{Chromium 57 9.2 3.0 1.5
Copper 0.2 JL 225 JL 23 JL 165 JL
(11 AC)
lron 8120 6130 56800 17000
Lead 6.8 180 331 1960
[Magnesium 7090 35500 63400 57800
Manganese 211 455 202 254
[[Mercury 007U 0.1118 0.09 1B 0.39
[IMickel 138 448 10.3 1B 9.01B
Wanadium [1.918 16.8 20]B 20.8
(11.9 SQL)
[Zine 65.2 JH 326 JH 320 2610
(217 AC)
Tatal Organgic Carbon (me'kg) - =y T
Toc ]| 18800 | 36100 62000 36100
Mote:! Bold type indicates the sample concentrtion is above the delection limit.
Underline type indicates the sample result is elevated as defined in Section 5.
Key:
AT = pdjusted concentration,
B = The reparted concentration js between the instument detection limit and the contract required detection fimit
bgs = below grovnd surfacs.
BK = background.
CK = creelc
CLP = Contract Laboratery Proaram.
E&E = Ecology and Environment, Inc
EPa = United States Environmental Profection Agency,
H = High bias.
D = ldentificaton,
in. = inches.
1 = Thie analyle was positively identified. The associzied numerical value is an estimate,
L = Low bias,
meke = milligrams per kilogram,
PO = Pend Oreille Mine/Mill
5D = sediment,
SQL = sample quantitation limit,
TAL = Targel analyte list
TC = Threemile Creek
U = The-analyle was not detected. The associated nemerical value is the contract required detection Bmit.
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8. SUMMARY AND CONCLUSIONS

In June 2001, the START-2 conducted PAs and SIs of 21 mines/mills located near the lower reach
of the Pend Oreille River in Pend Oreille County, Washington. The Pend Oreille River, originating as the
outflow from Lake Pend Oreille in Idaho, enters Washington flowing north through the northeast corner of
the state into Canada, where it drains to the Columbia River just above the International Border and flows
south from Canada into Washington state. The lower reach of the Pend Oreille River is defined for this
assessment as the segment of the river beginning at approximately Metaline and ending at Boundary Dam
near the International Border. The lower reach of the Pend Oreille River flows through the Metaline mining
district and contains a number of inactive/abandoned mines/mills and one active zinc-lead mine/mill.
Historically, metal extraction and processing were relatively inefficient, yielding large volumes of metal-rich
tailings that were deposited in and near streams.

The purpose of the PAs and SIs was (o identify and investigate patential sources of contamination to
the lower reach of the Pend Oreille River. Of the 21 mines/mills visited, sampling was conducted at 5
properties. Sampling was conducted at those mines/mills where potential sources of contamination were
identified and potential impacts to receptors via the surface water migration pathway were observed.

The PA and SI activities involved the collection of samples from potential hazardous substance
source areas and from larget areas/receptors potentially impacted through contaminant migration. A total of
64 samples submitted for EPA CLP methods of analysis were collected, including background samples but
excluding QA samples. The media sampled included surface soil, tailings, waste rock, surface water and
sediment. Section 8.1 summarizes the findings and conclusions for each mine/mill sampled. A list of mines
visited but not sampled is presented in Table 8-1. Sampling was not conducted at these mines because no
contaminant source was observed and/or no surface water features including overland drainage routes were

identified on these properties. Recommendations for these mines are included in Table 8-1.

8.1 FINDINGS AND CONCLUSIONS
8.1.1 Blue Bucket Mine
The contaminant source at the Blue Bucket Mine includes a waste rock pile measuring

approximately 60 feet long by 50 feet wide by 15 feet deep. Analytical results of samples collected indicate

[START-20 108000057 14 8-1




that hazardous substances are migrating to targets that include the nearby unnamed creek, the Pend Orejlle
River, and habitat used by threatened and endangered species. The PPE sediment samples contained
significant concentrations of TAL metals including cadmium (2.8 mg/ke), lead (72.5 mg/kg), and zine
(373 mg/kg AC). No containment features such as run off controls exist at the waste rock pile at the mine.
Migration of contaminants from the waste rack pile to the nearby unnamed creek may occur via overland
flow of runoff water with suspended sediments.

Based on the findings of this investigation, further action under CERCLA or other authorities is
recommended to address the migration of contaminants via runoff from the waste rock pile to the unnamed

creek.

8.1.2  Oriole Mine

The contaminant source at the Oriole Mine includes up to five waste rock piles with the largest
measuring approximately 23 feet long by 15 feet wide by 4 feet deep. Analytical results of samples
collected indicate that hazardous substances are migrating to targets including Linton Creek, the Pend
Oreille River, and habitat used by threatened and endangered species. The PPE sediment samples contained
significant concentrations of TAL metals including cadmium (27 mg/kg), lead (714 mg/kg), manganese
(4,120 mg/kg), silver (5.6 mg/kg), and zinc (5,740 mg/kg). No containment features such as runoff controls
exist at the waste rock piles at the mine. Migration of contaminants from the waste rock piles to Linton
Creek may occur via overland flow of runoff water with suspended sediments.

Based on the findings of this investigation, further action under CERCLA or other authorities is

recommended to address the migration of contaminants via runoff from the waste rock piles to Linton Creek.

8.13 Josephine Mine

The contaminant source at the Josephine Mine includes a waste rock pile measuring approximately
60 feet long by 10 feet high by 2 feet deep. The START-2 observed that the waste rock pile extends into the
Pend Oreille River forming the bank of the river. Analytical results of samples collected indicate that
hazardous substances are migrating to targets in the Pend Oreille River, and habitat used by threatened and
endangered species. The PPE sediment samples contained significant concentrations of TAL metals
including cadmium (9.6 mg/kg), lead (17,400 mg/kg), mercury (0.16 mg/kg), silver (2.3 mg/kg), and zinc
(2,040 mg/kg).

L:START-20LUEO0ENST 14 8-2




The surface water sample collected from a spring that originates from the property and feeds into the
Pend Oreille River contained significant concentrations of TAL metals including lead (21.5 ug/L) and zinc
(117 ug/L).

Migration of contaminants from the waste rock pile to the Pend Oreille River is occurring via direct
overland flow. Based on the findings of this investigation, further action under CERCLA or other
authorities is recommended to address the migration of contaminants via direct overland flow from the waste

rock pile to the Pend Oreille River.

8.14  Grandview Mine/Mill

In October 2000, EPA conducted sampling at the Grandview Mine/Mill, The field event included
the collection of samples from three on-site soil source areas including waste rock piles, a suspected tailings
pile, and an abandoned container area (Figures 6-8 and 6-9). Samples collected from the waste rock piles
contained significant concentrations of arsenic (44.0 mg/kg), cadmium (23.3 mg/ke), lead (4,930 mg/kg),
mercury (1.5 mg/kg), selenium (1.5 mg/kg) and zinc (7,420 mg/kg).

Samples collected from the suspected tailings pile contained significant concentrations of cadmium
(58.4 mg/kg), copper (91.5 mg/kg), lead (2,260 mg/kg), mercury (1.7 mg/kg; JL), selenium (1.1 mglkg), and
zinc (19,100 mg/kg).

The abandoned container and drum area contained significant concentrations of arsenic
(64.9 mg/kg), cadmium (99.5 mg/kg), copper (236 mg/kg), lead (14,600 mg/kg), mercury (6.0 mg/kg),
selenium (3.0 mg/kg), and zinc (36,200 mg/kg).

In June 2001, EPA collected PPE surface water and sediment samples. The PPE surface water and
sediment samples contained significant concentrations of TAL metals including cadmium (1.6 mg/kg), lead
(449 mg/kg), manganese (25.5 pg/L), and zinc (864 mg/kg).

The October 2000 field event included the collection of samples from potential targets along the
groundwater migration, surface water migration, and soil exposure pathways including groundwater wells,
an unnamed spring, a former waste water drainage ditch, and the Pend Oreille River.

Elevated levels of TAL metals were detected in the Pend Oreille Village groundwater samples, the
unnamed spring co-located surface water and sediment samples, the Pend Oreille River sediment samples,
and the former wastewater drainage ditch surface soil samples. Concentrations of substances detected in the
Pend Oreille Village groundwater samples did not exceed Drinking Water Standards.

Results of the October 2000 and June 2001 sampling events indicate that the Grandview Mine is a

source of hazardous substance contamination, including TAL metals. Analytical results of samples
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collected indicate that hazardous substances are migrating 1o targets that include groundwater drinking water
wells, the unnamed spring, the former wastewater drainage ditch, the Pend Oreille River and habitat used by
threatened and endangered species.

Further action under CERCLA or other authorities is recommended at this site.

8.1.5 Pend Oreille Mine/Mill

Samples were collected from potential contaminant source areas at the Pend Oreille Mine/Mill
including three TDFs and one waste rock pile. Three PPE co-located sediment and surface water samples
were also collected. Sample locations are shown in Figure 6-12 and analytical results are summarized in
Tables 6-7, 6-8, and 6-9.

Soil samples collected from source areas contained significant concentrations of TAL metals
including arsenic (40.0 mg/kg), cadmium (44.1 mg/kg), copper (242 mg/kg JL), lead (53,625 mg/kg AC),
mercury (.58 mg/kg), selenium (3.1 mg/kg), silver (2.3 mg/kg), and zinc (9,300 mg/ke).

The PPE samples contained significant concentrations of TAL metals including barium (62.6 ug/L),
cadmium (6.1 mgfkg), lead (346 mg/kg), manganese (33.0 mg/kg) and zine (2,370 mg/ke).

Analytical results of samples collected indicate that hazardous substances are migrating to targets
that include wetlands, the Pend Oreille River and habitat used by threatened and endangered species.

Further action under CERCLA or other authorities is recommended at this site.

[:5TART-2dHOBOONS T 14 8-4




Tahle 8-1

CERCLA RECOMMENDATIONS AT MINES NOT SAMPLED

LOWER PEND OREILLE RIVER MINES AND MILLS

PRELIMINARY ASSESSMENTS AND SITE INSPECTIONS

PEND OREILLE COUNTY, WASHINGTON

Recommendation

8-5

[EPA CERCLIS ID Number | Mine CERCLA Activity Type

| WANG01002331 Sterling h]mmm
WANOO 002328 Metaline Preliminary Assessment Mo further action under CERCLA
WANODIODZ2313 Bella May Preliminary Assessment Mo further action under CERCLA ‘
WANOD1002320 Diamond E. Preliminary Assessment Mo further action under CERCLA

'L WANDOI002325 Lehigh Na.l Preliminary Assessment No further action under CERCLA |
WANOO1002332 West Contact | Preliminary Assessment Mo further action under CERCLA ﬂ
WANOD1002326 Lehigh No.2 | Preliminary Assessment Mo further action under CERCLA
WANDD100232]1 Hoage Preliminary Assessment No further action under CERCLA |

I WANDO1D02327 Lucky Strike  |Preliminary Assessment No further action under CERCLA
WANDOOL1002324 Lead King Preliminery Assessment Mo further action under CERCLA
WANDDI002352 Z Canyon Preliminary Assessment Mo further action under CERCLA |
WANDOIDO2350 Lead Queen Preliminary Assessment Mo further getion under CERCLA
WANOOTOO02323 Lead Hill Preliminary Assessment Mo further action under CERCLA
WANOD1002349 King Tut Preliminary Assessment No further action under CERCLA
WANDOIO02351 Red Top Preliminary Assessment Mo further action under CERCLA |
WANOO1002333 Yellowhead Preliminary Assessment No furiher action under CERCLA
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